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PREFACE.'?*^’ 



The National Arithmetic has now been before the public fbr 
nearly twelve years, and has met with an acceptance far be¬ 
yond the original expectation of the author. The demand for 
it has constantly increased, and such has been the encourage¬ 
ment which both the author and tl^'b* publisher have, received 
from teachers of the highest character, and from the# public gen¬ 
erally, that the work has been thoroughly revised and veryjson- 
sidcrably enlarged, particularly in the department of ;*iemon- 
stration, and is now presented in a form which, it .is bcUeved, 
will greatly increase its value. In the work of revision and 
enlargement, the author has availed himself of important sug¬ 
gestions from many practical teachers, and has had the direct 
assistance of gentlemen intimately acquai^tgd, not Ally with 
the business of teaching Arithmetic, but also wdth the higher ^ 
branches of Mathematics. His own labors in this w'ork hav^^ 
been hardly less than in the original preparation of the book, 
and he is confident that the improvements introduced into the 
present edition will be soon and appreciated by all whe^may 
compare it with preceding editions. * 

It has been the author’s privilege, for more than tnirty yeaiJ*, 
to be engaged in the business of instr>\ction. He has been 
acquainted with the methods of communicatiitg knowledge 
which were formerly practised, and has endeavoilrcd to make 
himself familiar with all the improvements in this respect 
which distinguish the present age from the past. The present . 
work is ofiered to the public, os one constructed on a plan 
which appears to the author better adapted to meet the wants 
of the times than any other now in use. TI e end to be sought 
in the study of Arithmetic he regards as twofold, — a prac¬ 
tical knowledge of numbers and the art cV calculation, and 
the discipline of the mental powers ; and the present work, it 
is believed, will be found fitted to these two objects. It is in¬ 
tended to be comprehensive in its principles, and sufficiently 
extensive in its details; and while the road to a knowledge of 
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,me science is not designed to be unnecessarily steep and rug- 
i^d, the^ author does not desire to relieve the learner of all 
l^casion for effort, nor make js'm feel th|t the “ Ilill of {Sci¬ 
ence ” is no hill at all, but only a fiction of former ages. The 
iViuthor's idea is, that, in order to become a thorough and accom-* 
‘plisheH arithmetician, one must study^ rtfid the National Aritli- 
tnetic propoi^cs no substitute for mental exertion. Still, it is 
not^^esigned to bc^difficult beyond the necessities of tlu; case, 
and «o pupil, ^ho is faithful to himself, will, it.is thought, find 
remon to complain that enough is not done by way of suitdble 
illustration to facilitate his progress. ' 

It is the opinion of some teachers, that no rules should 
be furnished thc^ pupil to aid him in performing arithmetical 
questions, but that cvcry<pfi|)il should form his own rules by 
tJie proccs.< of induction, flulb the author’.s experience has led 
him to a different coriclusfon, nor does he think that the inser¬ 
tion of i^’-oper rules, in a work like the present, interferes in the 
least with* the necessity of study, or a thorough knowledge of 
the dillcrent numerical processes. 

The National Arithmetic is intended to be complete in itself; 
but the smaller works of the author will prepare the ])upil for 
anrfjasy cLitrance upon the study of it. The learner can omit 
the more difficult flahs of the present work until he reviews it, 
^f thought advisable by the teacher. 

A few rules, which are omitted in some works on Arithmetic 
at th« present day, the author has thought best to retain, — 

, such yfi Practice, Progression, Position, Permutation, &c. l^'or, 
though tluise rules may not in themselves be of great pnictical 
utility, yet, "as they are well adapted to improve the reasoning 
powt‘r3, and tgive intoffest to the higher departments of arith¬ 
metical scidlioe, it is deemed desirable to place them witliin 
reach of ihc^student. 

In closing these |)rcfatory remarks, the author would earncst- 
i ly recommend that the pupil be required to give a minute and 
thorough analysis of ?*very question he performs, at least until 
he has proved himself familiar with all the principles involved 
in the rule under ^onsideration„and also the manner of their 
application. He would further recommend a frequent and 
thorough review qf the parts of the work which the pupil has 
gone over, the exercise having respect mainly to the principles 
involved ill the preceding rules and examples. 

Bradford Seminary^ September 1, 1847. 
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INTRODUCTION. 


a l S T O II Y OF A U I T a M E T 1 C . ’ 

I'liE question, who was the inventor of Ariliimelii-, or in wlial riffc 
or aiin)nii what pe.ople did it oritriiiate, has received ditVcrent answers. 
In ordinary history we find the oriL’^iii #1* the scienec altribuled by 
some to ilie (Jreeks, liy some to the (.^laTdeans, by^oine J.o the Phee- 
nieiaiis, by Joseplius to Abraham, and lA many to the h'<iypiians. 
The ojimion, however, rendered most probable, if not absoliitelyicer- 
tain, by iniMlcrii invcstiLralions is, that Arnhmelic, properly so called, 
is of Indian oriyiii, — that is, that the science received 4is firs^ defi¬ 
nite form and liecanie the refrular {Term of inudern Arithmetic in the 
ret^ioiis of the i'last. 

It is evident, from the nature of the case, that some knowledge of 
nunihcr.s and of the art of calciilalton was necessary to men ij the cy- 
liesl periods of society, since vviilioiit this llie>» (#mld not have per¬ 
formed the simplest business lraiisaction.s. even such as are incidenial 
to an almost sava<»c slate. The question, iliercfore, as to the invention 
of Anllimetic deserves to he considered only a.s it respects the origin 
of the science as wc now have it, and which, as all sidiolars admit, 
}ia.s reached a surfirisiiifr degree of perfection. And in this sense the 
honor of the. invention must he awarded to the llindiios. 

Tli»: liislorv of the various methods of Notation, or the tlifloren*^ 
means by which nnnibcrs have been expresse^ by sigii.s or characters, 
is one of much interest to the advanced and <*unoiis scholar, Init the 
brevity of this sketch allows us barely Us'encli njion illierc. Among 
the ancient nations which ]) 0 .ssessod the art of wj-iting, il was a natu¬ 
ral and common device to employ letters to denote what wc express 
by our numeral figure.s. Accordingly we find, that, with the Hebrew^ 
and Greeks, the first letter of their respective lalphahets was used for 
1, the second for 2, and so on to the number 10, — the latter, however, 
inserting one newgcharacter to denote the numheiO, and e\idently in 
order that their noti^ion might cfiincido with thJt of the Hebrews, 
the sixth letter of the Hebrew alphabet having no corresponding one 
in the Greek. , \ 

The Humans, as is well know'll, employed the letters of their al¬ 
phabet as numerals. Thus, 1 denotes 1; V, 5 ; X, 10 ; L, 50 ; C, 
100; D. 500; and M, 1000. The intermediate numbers were ex¬ 
pressed by a repetition of these letters in various combinations; as 
II for 2: Vl for 6 ; XV for 15 ; IV for 4 ; IX for 9, &c. They fre- 
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quently expressed any number of tliousands by the letter or letters de¬ 
noting 80 many units, with a line drawn above ; thus, 5,000; VI, 
6,000 ; X, 10,000 ; L, 50,000 ; Qf 100,000 ; iS , 1 , 000 , 000 . 

In the classification of numbers, as well as in the manner of ex ¬ 
pressing them, there has been a great diversity of practice. While 
w'e adopt the decimal scale and reckon by tons, other nations have 
adopted the virmary, reckoning by twenties; others the quinary, 
reckoning by fives;,and oUiers the /(inory, reckoning by twos. The 
ado]ition of one or another of these scales has been so general, that 
they have been regarded as natural, and accounted for by referjing 
tliJm to a"coramon and natural cause. The reason for assuming the 
binary scale probably lay in the use of the two hands, which w'ere em¬ 
ployed as counters in computing ; that for cmjiloying the quinary, in 
a similar use of tfie live lingers on either hand; while the decimal and 
vicenary scales had respeclt former to the ten fingers on the twm 
hands, and the lattef to the leli fingers combined with the ten toes on 
the naked feel, which were «.s familiar to the sight of a rude, uncivil¬ 
ized ^leoplc as their fingers. — It is an interesting circumstance that 
in the common name of our numeral figures, digits [di^ilt) or fingers, 
we preserve memento of the reason why t(*n characters and our 
present' decimal scale of numeration were originally adopted to express 
all numbers, even of the highest order. 

It is now almost universally admitted that our present numeral char¬ 
acters, and the method of estimating their value in a tenfold ratio from 
n^ht to Imt, have dfcjdcd advantages over all other systems, both of 
notation and numeration, that have ever been adopted. '1 here arc 
pilose who think that a duodecimal scale, and the use of twelve numeral 
figures instead of ten, would afford increased facility for rapid and ex¬ 
tensive calculations, hut most inathematieians arc satisfied with the 
present number of numerals and the scale of numeration which lias 
attained an adoptiup all but universal. 

It was long supposed, that for our modern Arillimetic the world was 
fllflebted to the Arabians. But this, as we have seen, was not the 
case. The Il^aidoos at^east eoinmiiiucatcd a knowledge of it to tlie 
Arabians, and, ms we arc not able to trace it beyond the former people, 
they must haic the hmior of*its iiivonlion. 'I'hey do not, however, 
claim this honor, but‘refer it to the Divinity, declaring lh;il ihc inven- 
hon of nine Ji^ures, tvi/h device of jtlace, is to be ascribed to the benefi¬ 
cent Creator of the. universe. 

But though the invention of modern Arithmetic is to be scribed to 
tlio Hindoos, the honor of introducing it into Europe belongs unques¬ 
tionably to the Araj^ans. It was U'ey who took ifte torch from the 
East and passed it along to the West. Tho precise period, however, 
at which this w'as dotie, it is not easy to determine. It is evident that 
our numeral charaewsrs and our method of cOlnpuling by them were in 
common use among the Arabians about the middle of the tenth cen¬ 
tury, and it is probable that a knowledge of them was soon afterwards 
communicated to the inhabitants of Spain and gradually to those of the 
other European countries. Their general adoption in Europe would 
not seem to have been earlier than the twelfth or thirteenth century. 
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The science of Arithmetic, like all other sciences, was very limited 
and imperfect at the bepiniiiriff, and the successive stcjis by \A4iU‘h it 
has reached its present extension and perfection have been taken at 
long' intervals and among dilTerent naifons. It h;us been develofied by 
the necessities of business, by-the strong love of certain minds for 
mathematical science and numerical calculation, and hv tlic call for its 
higher offices by other sciences, especially tliat of Astronomy, in its 
progress we find that the Arabians discovered the method of proof by 
casting out the 9’s, and that the Italians early ado[)t#d the pnicfice «/!& 
separating numbers into periods of six, for the purpose of enumera¬ 
tion. aFo facilitate the process of multiplication, this Iaticb>people* 
also introduced, probably from the writings of Boethius, tlie long neg¬ 
lected 'Fable of Pythagoras. 

I'he invention of the Decimal Fraction was a great itej) in the ad¬ 
vancement of arithmetical science, and the honor of it has generally 
been given to Regiomontanus, about the It appeals, how¬ 

ever, more properly to belong to Stcvuais, \^ho in 1589 wmic an ex¬ 
press treatise on the subject. The credit of first using the deeinial 
point, by which the invention became permanently available, is givfsn 
by Dr. Peacock to Napier, the inventor of Loganibms; but De Mor¬ 
gan says that it was used by Richard Witt as early as whihi it 
is not shown that Napier used it before lf)17. Circulating Decimals 
received but little attention till the time of Dr. Wallis, the author of 
the Arithmetic of Infinites. Dr. Wallis died at DxfonI, in 1703. 

The greatest improvement which the art of computation t#cT re-» 
ceived was the invention of Logarithms, the bont>r*of which is un¬ 
questionably due to Baron Napier, of Scotland, about the end of the 
sixteenth or the commencement of the seventeenth century. 

'Fhe oldest treatises on Arithmetic now- known arc the 7th, 8th, 9th, 
and 10th hooks of Euclid’s Elements, in which he treats of proponion 
and of prime and composite numbers. These hooks are not eoniaincd 
in the common editions of the great geometer, hut dre found in the 
edition by Dr. Barrow, the predecessor of Sir Isaac Newton in tlie 
mathematical chair at Cambridge. Euclid flouri«bed aboii.» 300 B. C.* 
The next writer on Aritlimetic mentioned in history is Vicomacdius, 
the Pythagorean, who wrote a treatise relAing chielly to t*je distinc¬ 
tions and divisions of numher^into classes, as plaii^ solid, triangular, 
&c. He is supposed to have lived near the Christian era. 

The next writer of note is Boethius, the Roman, who, however, 
co])ied most of his work froni Niconiachus. lie* lived at the begin¬ 
ning of the sixth century, jmd is the author of the well-known work on 
the Consdatinn of Pliilosopliy. • ^ ^ 

The iiCTt writer of eniinence on the subject is Jordanus, of Namur, 
who wnite a tieatise about the year 1900, which was publislied by 
Joannes Faber Stapulensis 4n the fifteenth ccnluryf soon after the 
invention of Printing. 

The author of the first printed treatise on Arithmetic was Pacioli, 
or, as he is more frequently called, Lucas de Biirgo, an Italian monk, 
who in 1484 published his great work, entitled Summa da Arithmetical 
&c., in which our present numerals appear under very nearly their 
modern form. 
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In 1522, Bishop Tonstall published a work on the Art of Coinputa> 
tiun, ilk tlie Dedication of which he says that he was induced to study 
Arithmetic to protect himself froi i the frauds of money-changers and 
stewards, who took advantage ol the ignorance of their .employers. In 
his preparation for this wor^ he professes to have read all the books 
which had been published on this subject, adding, also, that there was 
hardly any nation which did not possess such books. 

About the year 1540, Robert Record, Doctor in Physic, printed the 
ik%t edition of his ^mous Arithmetic, which was afterward augmented 
by^ John Dee, and subsequently by John Mellis, and which did much to 
advance.^he science and practice of Arithmetic in England in its early 
stages. This work, which is now quite a curiosity, efFcciually de¬ 
stroys the claim to originality of some things of which authors much 
more modern Jjmve obtained the credit. In it we find the celebrated 
case of a will, which we have in the Miscellaneous Questions of 
Webber and Kinpe, and ^Jich, altered in language and the lime of 
making theitestament, is the Itth Miscellaneous Question in the pres¬ 
ent work. This question fs, by his own confession, older than Record, 
an& is said to have been famous since the days of Lucas de Burgo 
In Record it occurs under the “ Rule of Fellowship.” Record wat 
the luthor bf the first treatise on Algebra in the English language. 

In 1556, a complete work on Practical Arithmetic was published by 
Nicolas Tartaglia, an Itahan, and one of the most eminent mathema¬ 
ticians of his time. 

' Frorfi the time of Record and Tartaglia, works on Arithmetic have 
been too numerotis^to mention in an ordinary history of the science. 
De Morgan, in his recent work {Anthm^iced Books)^ has given the 
names of a large number, with brief observations upon them, and to 
this the inquisitive student is referred for further information in regard 
both to writers and books on this subject since the invention of Print¬ 
ing. It IS remarkable that Dc Morgan knew next to nothing of any 
American workfi on Aritlimetic. He mentions tlie “ American Ac¬ 
countant” by William Milns, New York, 1797, and gives the name 
of Pike (pribably Nitdmlas Pike) among the names of which he had 
heard in coiyiection ^ith the subject. He had also seen the Memoir 
of Zerah fkilburn. Of the compilation of Webber and the original 
works of Walsh and Warren Colburn, ||e seems to have been entirely 
ignorant. 

The various signs or symbols, which are now so generally used to 
abridge arithmetical ks well as algebraical operations, were introduced 
gradually, as necessity or convenience taught their importance. The 
earliest writer o J Algebra after .the invention o£ Printing Lucas 
de Burgo, above mentioned, aiut he uses p ftig plus and m%x minus, 
and mdicates the.powers by the first two letters, in which he was fol- 
low®iii.%y severaf of his successors. After this, Steifcl, a Geniian, 
who in 1544 published a work entitled Arithmelica Integra, added 
considerably to the use of signs, and, according to Dr. Hutton, was the 
first who employed -|- and — to denote addition and subtraction. To 
denote the root of a quantity he also used our present sign y/, origi¬ 
nally r, the initial of the word radix, root. The sign «to denote 
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equality was introduced by Record, the above-named English mathe¬ 
matician, and for this reason, as he says, that ** noe 2 thynges can be 
moar equaJle,” namely, than two parallel lines. It is a curioiis cir¬ 
cumstance that this same symbol was first used to denote subtraction. 
It was also employed in ^is sense tiy Albert Girarde, who lived a 
little later than Recor d. -Gi rarde dispensed with tlie vmcvlum em¬ 
ployed by Steifel, as in 3"+?, and substituted the jiarenthesis (3-j-4), 
now so generally adopted. The first use of tlie bt. Andrew’s cross, 
X , to signify multiplication is attributed to William Oughtred, an 
Englishman, who in 1631 published a work entiiSed Clavis MatJls 
maticeBy or Key of Mathematics. * 

It Vlas intended to notice several other works, ancient antUBnodcir.^ 
hut the length to which this sketch has already extended forbids it 
We must not, however, omit to mention two American works, which 
have done much for the cause of practical Arithmetic 'p this country. 
I’l'icse arc the lar^e w'ork of Nicholas Pike, first published about 17B7, 
and the little unpretending “ First Lessons ” in Ar,ithmetic, by War 
ren Colburn. From the former of thcftc m^ny later authets have bor¬ 
rowed much that is useful, and the latter has exerted an influence on 
Uie method of studying Arithmetic greater, perhaps, than any otlier 
modem production. No better elementary work than that of Col¬ 
burn has ever, it is believed, appeared in any language. * • 

We had thouglrt of alluding to the ancient philosophic Arithmetic, 
and the elevated ideas which many of the early philosophers had of 
the science and properties of numbers. But a word must here suffice. 
Arithmetic, according to the followers of Plato, was nut to b9 studied 
“ with gross and vulgar view's, but in such a manner as might enable 
men to attain to the contemplation of numbers; not for the purpose 
of dealing with merchants and tavern-keepers, but for the improve¬ 
ment of the mind, considering it as the path which leads to the knowl¬ 
edge of truth and reality.” These traiiscendenialists considered per¬ 
fect numbers, compared with those which arc deficient or supcraliun- 
dant, as the images of the virtues, which, they allege, are equally 
remote from excess and defect, eonstitutmg a mean between them; 
as in the case of true courage, which, they say* lies midway betweeli 
audacity and cowardice, and of liberality, whicli is a mean between 
profusion and avarice. In other respects,* also, they regard this anal¬ 
ogy as remarkable: perfect numbers, like the virtues, are “few in 
number and generated in a constant order; while superabundant and 
deficient numbers are, like vices, infinite in number, disposable in no 
regular series, and generated according to no bertain and invariable 
law.” 

We ^include thft brief sketch ig the earnest h^e that the noble 
science of numbers may ere long find some devoted friend wrho shall 
collect, arrange, and bring within the reach of lordinary students, 
much more fully than we have done, the scattered details of its long- 
nrglected history. 
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= Sign of equality; as 12 inches =aaj 1 foot signifies that 12 
inches are equal to one foot. 

-|- Sign of addition ; as 8 -)- 6 = 14 signifies that 8 added to 

•• 6 is equal to 14. 

Sign of subtraction; as 8 — 6 = 2, that is, 8 less 6 is equal 

« -no 2. 

X Sign of multiplication; as 7 X 6 = 42, that is, 7 multiplied 
by 6 is equal to 42. 

-t- Sign of division ; as 42 -j- 6 = 7, that is, 42 divided by 6 
is equal to 7. '• 

^ Numters placed ip this manner imply that the upper num- 
ber is to be divided by the lower one. 

; :: : Signs of proportion ; thus, 2 : 4 :: 6: 12, that is, 2 has 
^ the same ratio to 4 that 6 has to 12; and such numbers 

_are called proportionals... 

12 — 3 + 4 = 13. Numbers placed in this manner show that 3 
is to be taken from 12, and 4 added to the remainder. 

* ‘’The line'^at the top is called a vinculum^ and connects 
all the numbers over which it is drawn. 

9® implies that 9 is to be raised to the second power; that is, 
multiplied by itself. 

83 implies that 8 is to be multiplied into its square, or to be 
raised to the third power. 

This sign prefixed to any number shows that the square 
root is to be extracted. ' 

This Agn pref^ed to a number shows that the cube root 
is ttf be extracted- 

Sometimes roots are designated by fractional indices, thus; 
9* denotes the square root of 9; 27* denotes the cube 
root of 27. 

( ) [ 1- Tarentheses and brackets are often used instead of a 
vinculurp. Thus, (7 — 3) X 5 = 60 h- 3. 

* t 


[rp* An edition^of tliis work, without anroers^ Ih published lor the ao- 
rouitnodation of tiiose tuachers who prefer that the pupil should not have 
access to them. 

A Kev, containing solutions and explanations, is also publislind for the 
f’onvenirnre of teacnors. 


ARITHMETIC 


Section I. 

Arithmetic is the science of numbers, and the art of com* 
puting by them. 

The operations of Arithmetic are performed princiijplly hy 
Addition, Subtraction^ Multiplication, and Divifion. 


NUMERATION. 

Numeration teaches to express tho value of numbers, either 
by words or characters. , '* 

Numbers in Arithmetic are expressed by the ten followin 
characters, which are called numeral figures; viz. 1 (one), 

3 (three), 4 (four), 5 (Jive), 6 \siaj), 7 (seven), 
(ei^ht), 9 (nine), 0 (cipher, or nothing). 

The first nine ^f these figuris? are calleA as dis¬ 

tinguished from thot:iphcr, which is of itself yisigiiificarit. 

Besides this value of the numerical figures, tfley have another 
value, dependent on the place which they occupy, when con¬ 
nected together. This is illustrated by the following table and 
its explanation. 
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Here any figure occupying the first place, reckoning from 
right to left, denotes only its simple value or nurnb'ir r f units, 
l^ut th^ figure standing in the second place Jenctes itn times 
its simple value**, ethat oceupy'ng the third plare. u hundred 
times its simple value, and so on to any requircii ir. aiher of 
places ; the value of any figure being always increa‘^-tHl tenfold 
by its removal one place to the left. 

Thus, in the number 1834, the 4 in the first place denotes 
only four units^or simply 4; the 3 in tlu? sccoriiJ place signi- 
^ fies three tens, or thirty; the 6 in the third place signifies ciglity 
tens, or ei^t hundred ; and the 1 in the fourtli place, one thou¬ 
sand ; so th|it the vfiiole number is read thus,—one thousand 
eight hundred thirty-four# 

Althou^ the cipher has no value of itself, when standing 
*■ alone, yet, being joined to the right hand of significant figures, 
it increases their viUue in a tenfold proportion; thus, 5 signifies 
simply five, while 50 denotes five tens, or fifty; 500, five hun¬ 
dred, and so on.* , 

Note. —The iSea*of number is the latest and most difficult to form. 
Before^e mind oan arrive at such an abstract conception, it must be 
familiar with that process of classibration, by which we successively re¬ 
mount from individuals to species, from species to genera, from genera to 
orders. The savage is lost in his attempts at numcruliuri, and significant¬ 
ly expresses his inability to proceed ^ iioldin^ up his expanded fingers 
or pointing to the hair of his head. Slee Lacroix. 
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NUMERATION TABLE. 


The following is the French method of enumeration, and is 
in general use in the United States and on the continent of 
Europe. 

In order to enumerate anj^ number of figures by this method, 
they should be separated by commas into divisions of thi\re 
figures eacli, as in the annexed table. Each division will'be 
kno^n by a tlifferent name. The first three ligure.ST'^eckoi'i-"^ 
ing from right to left, will be so miujy units, tens, and hun¬ 
dreds, and the next three so many thousands, and the next 
ibroo so many aiillions, &c. * 

• 


g Vigintilliont,. 

Novomdccillions. 
^ Octodei'dlions. 

E Soptendorlllions. 
^ So.vdeciHion.s 
Quindec'llions. 
jj Quatur rdec ill ions. 

jiis. 

Duod -illions, 

S l1ndi:cillions. 
fe’. Divi!lions, 
il' Noiiilliofis. 

E Ochilions. 

S Septil lions, 
o Sext ill ions. 

E Quintillions. 
oJ Quadrillions. 

_«£ Trillions. 

JS Billions. 

§! Millions. 

§ Thousands. 


The valve of the numberj in the an¬ 
nexed ta*^)e, expressed in word.s, is 
One hundred twenty-three vigintillions, 
four hundred fifty-six noveipdccilliohs, 
seven hundred eighty-nine octotfecil- 
lions, one hundred twenty-three septen- 
decillions, four hundred fifty-six scxde- 
cillions, se,ven hundred cighty-niHe quii>* 
decilUonj, oiie hunfli^d twenty-three 
quaiiiordecillions, four hundred fifty-six 
tre.dceiHion-, seven hundred eighty-nine 
duoclecillions, one hundred twenty-three 
uiidf'cillioijs, four hundred fiftv-six de- 
ci I lions, seven hundred •eighty-nine no- 
nillions, one hundred twenty-three oc- 
tiilioiis, four hundrod fifty-sU septillions, 
seven hundred ci^ity-nin« sextillions, 
one hundred twenty-three cfuintillions, 
four hundred fifty-six Quadrillions, seven 
hundred eighty-nine trillions, one hun¬ 
dred twenty-three billions, four hundred 
fifty-six millions, seven hundred eighty- 
nine thousands, one Quridred twenty- 
three units. 


tS Units. 



NUMEllATION. 


[BXCT. 1. 



VUHVRATION TABLE. 

q Thousands. 

Trcclecillions. 

1 Thousands, 
i Duodecillions. 
g Thousands. 
S'ilndocillions. • 
Thousands. 
DecilTTons. 

£ Tliousands. 

Non ill ions. • 
jS Thousands, 
a Octillion*. * 

S 'IQhousands. 
S^epiillions. 
g Tirju.sands. 

^ Scxtillions. 

Thousands, 
f Quinilllions. 

£? Thousands. * * 
£ Quadrillions. 

Thousands, 
i Trillions, 
i Thousands. * 

• 2 Billions. 

? Thousands. j 
^Millions. * 
w Thousands. » 

• Units. 


The following is the old English 
inulhod of enumeration, but it has be¬ 
come ^i^niost obsolete in this ccjimtry. 
In or(fbr to enumerate any nuniber of 
figures by thfe method, tlmy sliould be 
separated by semicolons into divisions 
of si,\ figures each, and each division 
sej)araled in the middle by a comma, as 
in ibt* anne.xed table. Each division 
will be known by a d I Here i it 115* me. 
The first three figures, in each division, 
reckoning from right to left, will be so 
so many nulls, tens, and liuridreds of 
name belonging tc tfic (l^dMon, and 
th6 tjireo or the left will bo ^o many 
tSiousantls o^‘ tiio same name. The 
value of the numbers in the annexed 
table, expressed in words, is Three 
hundred and seventeen tbou.'rmd, eight 
hundred and nincly-seven tredecillions ; 
four hundred and llnrty-one tliousand, 
thirty-two duodecillions; six hundred 
thirty-nine thousand, eight hundre.d six- 
ty-four undecillions ; three liundi-ed six¬ 
ty-one thousand, liiree liundn d sixteen 
dceillioiis ; four hundred sixty-one. thou¬ 
sand, three hundred fiiteon nonillions; 
one hundred twonty-thre.e thousand, six 
hundred .seventy-five octillions; eight 
hundred sixteen thousand, one hundred 
thirty-one septilUons; one hundred twen¬ 
ty-throe tliousand, four hundrc'd fifty-six 
• scxtillions; one hundred twenty-three 
thousand, six hundred fourteen quintil- 
lions; three hundred fifteen thousand. 


one hundred thirty-one quadrillions; three hundred ninety- 
eight thousand, •eight hundred thirty-two trillions; five hun¬ 
dred sixty-thre^ thousand, eigfiit hundred jievonty-one billions; 
three hundred ^fty-one thousand, six hundred fifteen millions; 
one hundred twenty-three thousand five hundred sixty-one. 


-NpTK.—The student must be familiar with the names, from units to 
El'Vh|d«cillions, and^ fruin tredecillions to units, so that he may repeat them 
with facility either way. 
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Let the following numbers be written in words : — 

706 
313,461 
604,021 
3,607,005 
607,081,107 
, 470,803,OHQ 

7,801,410,909 
322,172JSJ7,101 - 
607,100,001,070 
407,000,010,703,801 
200,070,007,801,000 
670,812,000,170,063,891 
178,427,815,016,666,060,707 
S00,8t)0,8'd0,800,800,hdb,800,800 
12: ,081,061,071,081,010,009,007,007 

407,141,140,070,060,700,007,101,800,808 

• > 


Let Ilje fttlknvinr; numbers be written in figures :* — 

o O 

1. Twenly-iiine, 

2. Four iiundrc'cl and seven. 

3 Twenij-three, thousand and seven. 

4. Five mil I ions and twenty-seven. 

5 . Sevm millions, two liundri'd five thousand and five. 

6. 'I’wo hidioiis, two hundred seven millions, six hundred 
four lliousaiul and nine. 

7. Uiio Inndred five billions, niin; hundred nine millions, 

three iiuiidred eight thousand two hundred and one. , 

8 . Nine quintillions, eight billions and foi^y-six. ' 

9. Fifieen qiiintillions, thirty-one millions and seventeen. 

10. Five Inuidred seven septillions, two hundred three tril¬ 
lions, fifty-seven millions and eighteen. 

11. Nine nonillions, forty-seven trillions, seven billions, two 

millions, three hundred ninety-two. • 

12. Fifteen duodecillions, ten trillions, one hundred twenty- 
seven billions, twchty-six inilhorw, three hundrd^J twenty thou¬ 
sand four hundred twenty-six. 

* • 

_ M _ 

* To (!Xprc.ss numbers by fi^urts^ begin at tlio ■' ft liaiid with the 
highest order mentioned, and, proceeding to units, "> rite in each sucePb- 
sive order the figure winch aonotes the given iniinhtT in tiial or ler 
If any of the i:ilerve,ning orders are not inenlioiied in the given niiiiibcr, 
8U|>piy thrnr places with ciphers. 
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Section 11. 

ADbiTION. 

Addition is the collecting of numbers to. find their sum. 

1. A man has three farms ; the first contains 378 acres, the 
^cond 586 acres, and the third 168 acres. Ilow many acres 
^re Uiere in tlie three farms ? 

** In tills question, the units are first added, and 

opEiiATioN. their sum is found to bo 22; in 22 units thenj arc 
Acres. ^ two tens aiid two units. The two uuits are writ¬ 
ten under tlie column of units, ahd the 2 (tens) 
aie carried*to be added with the tens, which are 
found to arnotint to 23 tens = 2 hundreds and 
3 tens. The 3 is written under the column of 
tens, and the 2 (hundreds) is carried to the 
column of'the hundreds, which amount to 11 r= I thousand 1 
hundred. The whole of which is set down. Hence the pro¬ 
priety of the following 

RULE. 

I * 

Write units under units, tens under tens, Then begin at the 

bottom and add the units uf wards, and, if the amount be less tii^ ten 
set it down under the column of units ; but if the amount be ten dvB^re 
write do ton the miit figure, and add the figure denoting Ike w^bci 
of tens to the column of tens. Thus jiroceed, till every column oj 
figures is added^ writing down on the left the sum total of the Irjl- 
_ hand column, and the result will he the sum of the whole as rajwicd. 

*• * I^ROOF. 

Begin aj the top and afid all the columns downwards, in tlie 
same manner as they were before added upwards ; then, if the 
' two sums agree, tlie work may be presumed to be correct. 


2. 

3. 

' 4. 

5. 

c. 

/ 

Dollars. 

Bushels 

I’cclcs. 

Tons. 

Miles. 

Acres. 

15 

76/ 

765 

» 126 

§69 

6789 

26 

48 

381 

384 

•' 872 

5832 

18 

59 t 

872 

876 , 

446 

4671 

91 

81 

315 

243 

392 

8907 

150 

264 

2333 

1629 

2679 

26199 


586 
168 • 

cli32 
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8. 

y. 

in. 

11. 

1*2. U. 

14. 

8arr<"ls. 

Pounds. 

Acres. 

Cents. 

Eagles. Rods. 

Poles. 

l‘J.S 

678 

456 

789 

456 781 

. 889 

456 

901 

789 

98?, 

781 175 

776 

789 

278 

127 

123 

197 564 

432 

341 

633 

815 

321 

715 337 

876 

™9 

2490 

2187 

2220 2149 1857 

2973 

1.7. 

ifi 

17. 

IS. 

38. 

2(». • • 

C>unrc.q. 

Inrlip-.'s 

Jlod.s. 

FurionRS. 

Cords. 

Feet. • 


3256 

6789 

1234 

4567 

• :«5«i 

32jr> 

7890 

1234 

5678 

8912 

7890 

IhS.!) 

1234 

5678 

9012 

3456 

7658 

'’Sii 

567{i 

6543 

3156 

7891* 

8888 

Txi'S 

7801 

1234 

789 i 

4567 

9199 

‘iTsii? 

25859 

21478 

27«7l 

. 29393 * 

38196 



'J3 



s 

26. 

n<i‘' hoJil.s 

b'urlongH. 

Miles. 

Dollars. 

Casks. , 

Pence. 

1789 

6781 

7890 

^ 1785 

7895 

437*1 

6513 

1371 

1070 

5678 

5678 

1699 

‘3177 

8715 

4437 

9137 

7186 

1098 

8915 

6371 

6789 

8171 

5176 

if816 * 

6781 

1S34 

5378 

1888 


6171 

133^ 

7171 

1234 

1919 

4127 

7185 




‘■ij. 

3J. 

31 

Sliiliiii!:". 

'I’OIH 

Miles 

I'recs 

Loads. 

‘7.S9.'>r> 

12315 

345G7 

76717* 

5G789"* 

33167 

87 6i 

55 

78901 

77777 

12345 . 

41338 

34517 

32199 

nTi890 • 

67819 

15678 

65183 

17188 

71414 • 

34567 

13853 

79061 

88888 

47174 • 

71888 

71G67 

20939 

1*2315 

UJl'fS 

33197 


"V> 

t.Lka 

jb. 

:!i » 

35. 

Ai'rps. 

Roods. 

1*U>.5 

Yards. 

789516 

•451‘237 

, J 231567 

• 789123 

377895 

813715 

8901*234 

456789 

378567 

679919 

5678901 

•, 987654 

832i:i6 

7K7651 

31567K9 

357913 

789567 

637171 

5132115 

245678 

813138 

813785 

7177441 

999999 
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36. 

37 . 

39 . 

30. 

4U. 

123456 

876543 

789012 

987654 

678953 

789012 

789112 

345678 

456112 

467631 

345678 

345678 

a0l234 

222333 

117777 

901234 

965887 

789037 

456789 

888888 

567890 

445566 

891133 

987654 

114444 

987654 

788743 

477666 

321178 

667679 

321032 

399378 

557788 

123456 

998889 

’ 765437 

4»56789 

888878 

789561 

671236 



42. 

43 . 

44 . 

Tons. 

rounds. 

Ounces. 

Grains. 

783256 

12004 

30530 

276605 

• 7128* 

32 

31643 

. 3980839 

39 

«1 

26798 

4183478 

432ai5 * 

783"^ , 

28578 

31881050 

99 

foo 

34383 

3837156 

67851 

46 

29340 

4801393 

125 

3 

283649 

5067696 

641236 

6176 

300000 

5640426 

801 

32 

264088 

4344737 

4328 

91876 

357477 

1937678 


t ^ - - - - 

45. Add the following numbers, 763, 4663, 37, 49763, 6178, 

and 671. Ans. 6:^. 

46. A butcher sold to A 369 lbs. of beef, to B 169 ll^Hio C 

861 lbs., to D 901 lbs., to E 71 lbs., and to F 8716 lbs.; what 
did they all rcfcive.? Ans. 11087 lbs. 

47 . A owes to one creditor 596 dollars, to anolher 3961, to 

•another 58J, to another 6116, to another 469, to another 506, 
to another 69381, t.nd to anolher 1261. What does ho owe 
tliemall.;* * Ans. 82871. 

48. '- If a boy e».m 17 cents a day, how much will he cam in 

7 days? #'•* Ans. 119cts. 

49. If a man’s wages be 19 dollars petmonth, what are they 

per year ? * ^ Ans. $ 228. 

50. If a boy receive a present every New Year’s day of 1783 

dollars, how nfach money will* he possess, when he is 21 years 
old? . Ans. 837443. 

51. How mt&iy inhabitants were there in Essex county. Mass., 

1840, Haverhill having 4336, Amesbury 2471, Andover 5207, 

Beverly 4689, Bradford 2222, Boxford 942, Danvers 5020, 
Essex 1450, Georgetown 1540, Gloucester 6350, Hamilton 818, 
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Ipswich 3000, Lynn 9369, Lynnfield 707, Manchester 1355, 
Miirblchead 5575, Methuen 2251, Middleton 657, Newbury 
3789, Ncwburyport 7161, Rockpor^ 2650, Rowley 1203, Salem 
15082, Salisbury 2739, Saugus 1098? Topsfield 1059, Wenham 
689, VVest Newbury 1560? Ans. 94,989. 

52. How many were the members of Congress in 1846, 

there being 2 Senators from each State, and Maine sending 7 
Representatives, New Hampshire 4, Massachusetts 10, Rhode, 
Island 2, Connecticut 4, Vermont 4, New York 34, New Jer-^ 
se^i■£^’eMnsylvania 24, Delaware 1, Maryland 6, Virgiji a, 15 . 
North Carolina 9, South Carolina 7, Georgia 8, Alabama 7, 
Mi.ssissippi 4, Louisiana 4, Tenncs.see 11, Kentucky 10, Ohio 
21, Indiana 10, Illinois 7, Missouri 5, Arkansas 1, jj^ichigan 3, 
Florida 1, Texas 2 ? Ans. 2*^2. 

53. According to the census of 1840,Blaine hjfd 501,793 in 

hahitants. New Hampshire 284,57‘f, M.issachusetts ^'37,699, 
Rhode Island 108,830, Connecticut 309,978, Vermont 291,94& 
New York 2.428,921, New Jersey 373,306, Pennsylvania 
1,724,033, Delaware 78,085, Maryland 469,232, District «f 
Columbia 43,712, Virginia 1,239,797, North Carolina 7.53,419, 
South Carolina 594,398, Georgia 691,392, Kentucky 779,828, 
Tonne.ssee 829,210, Ohio 1,519,467, Indiana 685,866, IVyssis- 
sippi 375,651, Mi.s.sonri 383,702, Illinois 476%V13, Louisiana 
3.52,411, Alabama 590,7.56, Michigan 212,267, Arkansas 
97,.574|p'lorida 54,477, Wisconsin 30,945, Iowa 43,112, and 
on bojw tJ. S. vessels 6,100. What was the whole numher of 
inhabitants Ans. 17,068,666. 


Section III. 


Subtraction teachc 
bers by taking the less 

OPERATION. 

From 935 
Take 673 


In thj; 
and 2^u 



BTR ACTION. 

find the difiercnce between two num- 
m the greater. 

ucstion, wc take 3 finiLs from 5 units 
roj§iin, which wo \vTil,c down under 
units, as the l^t figure in the an'*ver. In at- 
ten>pting*to tafc tire 7 tens from ,3 tens wc find 
a difficulty, a« cannot he taken Trom 3. We 
therefore borrow 1 (hundred) from the 9 (hundred), which 
being equal to 10 tens, wc add it to the 3 tens in the upper line, 
naaking l3 lens; from which we take 7 tens, and Batons re- 
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main, ■which we write down under the place of tens. We 
then proceed to the hundreds. As we have borrowed 1 from 
the $ hundreds, the 9 is to^ large by 1. We must therefore 
take the 6 (hundreds) from 8 hundreds and there will re¬ 
main 2 (hundreds). Wo therefore write down the 2 in the 
place of hundreds. Or, because the 9 is too large by 1, we 
may add 1 to the 6, and say 7 from 9 and 2 will remain. 
Hence the following 
' *■ RULE. 

^Zacc ihe less number under the greater ; units under units, - m- 
der tens, dpc. Begin with the units, and if the Imoer figure be smaller 
than the one dbove it, write the difference below. But, if the uypcr figure 
he less tluin the lower, then add tm to the upper one, and write the dif- 
ference betwAn the sum thus obtained and the lower figure. Then carry 
or add one to the lower figure of the next column, and proceed as before, 
tin all th^numBbrs are swlrcgied, and the result will be the difference. 

Notk. — The upper number is called the Minuend, from the Latin 
word minuendum, signifying to be made less; and the lower one the 
StAbtrahefid, from subtrahendum, to be taken away. The result is the 
Remainder. 


PROOF. 


A£‘d the remainder to the subtrahend, and, if their sum be 
like the minudnB, the work may be considered correct. 



2. 

3. 

4. 

G. 

6. 


£. 

Cwl. 

Tona 

Miles. 

^^hes. 

Minuend, 

79 

86 

469 

876315123 

' 11630078 

Subtrahend, 

24 

25 

183 

177897638 

1919179 

% 

55 

61 

286 

698417485 

9710899 

4 

7. : 


8. 

9. 

10. 


From « 

• Miles. 

7654 

Take 

1978 

From 

11. * 
Barrels. 

765fl6 

Take 

716669 

c 

From 

16. 

Hogsheads. 

611000 

Take^^99999 


Gallons. 

^inutea. 

Fectu. 

7116 

7 6178 

4567 

1997 

A 1769 

1978 

12 . 


14. 

J)egreea.|^ 

’^^nrlongs. 

Tons. 

56T891 

i 56781 

71678 

10091 ! 
- i 

1 ' 39109 

18819 

IG.- 


18 . 

Bushels. 


Pounds. 

617853 


999000 

190909 

^9009 

199919 
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' 

19. 

20. 

21. 22. 


Roods. 

Acres. 

Poles. Cords. 

From 100200 

511799 610000 789111 

Take 

98761 

419109 •. 166666 171670,, 


23. ^ 

2i.- 

25. 

Dollars. 

Eagles. 

Guineas. 

From 10000000 

99999999 

868888 

Take 9099019 

1000919 

• 99999 


26. 


« '' ^ 

27. 


Seconds. 


Hours. 

From 

10020030040050P 

600700800900 

Take 

9080706050^39 

191818917185 

" 

28. 

w 

» 

• 

29, 

t* 

t 

30. 


Mouths. 

Dajrs. 

Weeks. 

From 

61567101 

1000000 

10000000 

Take 

91678 

1 

999S999 * 

31. From 


6767851 take 

81715 

32. From 

761619161 take 

916781*' 

33. From 


31671675 take 

*• 361784 

34. FTom 


16781321 take 

100716 

35.'®irom 

1002007000 take 

5971621 

36. From 


91611237 take 

^ 6718538 

37. From 


4037561 take 

4171135 

38. From 


88895651 take 

^147618 

39. From 


1111111 take 

99999 

40. From 


7163878 take 

• ITOOl 

41. From 


8887771 take 

81100 

42. From 

• 

1379156 take 

76716 

43. From 


. 3671652 take 

' 36 


^um of the remainders, 2004466259. 


'i' • 

44. Sir Isaac Newton was bom in the year 16^2, and he died 
in 1727; how old Whs he at the tifne of his decease ? 

• , Ans. 85 years. 

9 V 

45. Gunpowder:, was indented in the year IIXJO; how long 
was diis before the Invention of pnnting, which was in 1441 ? 

. 1^. Ans. Ill years. 

46. The mariner^^Vcompass was invented in Europe in the 
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year 1302 ; how long was this before the discovery of America 
by Columbus, which happened in 1492 ? Ans. 190 years. 

47S^hat number is tlpit, to which if 6956 be added, tJje 
sum will be one million ? *' Ans. 993044. 

48. A man bought an estate for sev^enteen thousand five hun¬ 
dred and sixty-five dollars, and sold it for twenty-nine thousand 
three hundred and seventy-five dollars. Did he gain or lose, 

^ and how much? Ans. Gained $11810. 

49. ^ought a pair of oxen for 85 dollars, a horse for 126 
‘ ^hare, three cows at 25 dollars apiece; and sold tly* -'’’^ole 

for three hundred dollars; how much did I gain ? Ans. $14. 

50. Bonaparte was declared emperor in 1804; how many 
years sinc^ ? 

51. The union of the government of England and Scotland 

was in the year 1603 how long was it from this period to the 
time of the declaration^of the independence of the United 
,States ? Ans. 173 years. 

52. Jerusalem was taken and destroyed by Titus in the year 
TO; hdw long was it from this period to the time of the first 
Cnisade, which was in the year 1096 ? Ans. 1026 years. 


Section IV. 

MULTIPLICATION. 

Multiplication^ the repetition of a number any proposed 
number of Vmes. It consists of^three parts, the Multiplicand, 
or number to be multiplied; the Multiplier, or number by which 
to multiply ; and the restilt, which is called the Product. The 
Multiplicand and< Multiplier are called factors, 

» ‘ RULE. « 

Place the larger mimlHT uppermost for the multiplicand^ and the 
smaller numkr under it for a mulhplier^ arranffing units under units, 
tens under, tens, Then multiply each figure of the multiplicand Ivy 
each figure of the multiplier, lieginning with the right-hand figure, and 
carrying for enjry ten as in addition. If the multiplier consists of more 
than onefiguf^ the right-hand %gure of cgcl^jiroduct must be placed di¬ 
rectly under the figure of the multiplier thm produce it, which will cause 
the successive products to recede each on,** place left. The sum of 
the several products mil be the whole product r^^ed. 

Notb 1. — When there -are ciphers botwee^Hb significant figures of 
the multiplier, pass over them in the opcri|Pll^ and multiply by the 
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Bignificant figures only, remembering to aet the first figure of the product 
directly under the figure of the multiplier that producer it. See Ez. 15. 

Note. 2 . — If there are ciphe.rs at the right hand either of thcbaulti- 
plier or multiplicand, or of both, they nfey be neglected to the close of the 
operation, when they must be annexed to the product. 

^ r PROOF. 

The correctness of the result in Multiplication may be 
conveniently ascertained in three ways ; viz., by Division, by 
Multiplication, or by casting out the nines. 

^jl^/',jprding to the first method,* divide the product by Ae mjif- 
tiplier; and, if the work is light, the quotient will be equal to 
the multiplicand. 

According to the second method, take the multiplier for the 
multiplicand and* the multiplicand for the multiplier, and pro¬ 
ceed according to the rule for multiplilation ; aid, if the work 
be right, the product will be the sarite as by the former opera¬ 
tion. * • 

According to the third method, begin at the left hand of the 
multiplicand, and add together its successive figures* towards 
die right, till the sum obtained equals or exceeds the number 
9. If it equals it, drop the nine, and begin to add again at this 
t oint, and proceed till you obtain a sum equal to or gjeater 
than nine. If it exceeds nine, drop the nine aib l^efore, and car¬ 
ry the excess to the next figure, and then continue the addition 
as befj^e. Proceed in this way till yon have 'added all the 
figurol'in the multiplicand and rejected all the nines contained 
in it, and write the final excess at the right hand of the multipli¬ 
cand. Proceed in the same manner with the niultiplier, and 
write the final excess under that of the multiplicand. Multiply 
these excesses together and place the excess of ninqs in their 
product under the other excesses. Then j^roceed to find the 
excess of nines in the product obtained by the originaf operation, 
and, if the work be right, the excess thus found will be equal to 
the excess contained in the product of the above e.xcesses of 
the multiplicand and multiplier. See Example 15. 

Note. — This method of proof, thougli perhaps sufficiently sure for 
common purposes, is always a test of the correctncsi of an operation. 
Cases will sometimes occur in which^ho excesses aboM narnea will be 
equal, when the work is ll(4|right. 

* As llie pupil is’l^Bmed ntit to be acquainted wiili Division, he will 
p.if!s over this metn^Bbf proof for the present. It is placed here as a 
method imporliiiit toj^KQown, and because there .seems to be no better 
place for it, though it^Kmpposes an acquaintance with a rule yet to be 
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2 3. 

36785678 123456 


987654321 

9 


2036868972 257499746 


8888888889 
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6 . 

789123 
_4 

9 . 

678954 

24 

2715816 

J3^7908 

16294896 


6 . 

1234567 

5 


616783 

36 

3700698 

1850349 

22204188 


989898 

2 


11 . 

789563 

57 

5526941 • 
3947815 

45005091 


& 

3769 ^ 
_8 

12 . 

789567 

98 

63165 ^ 

71061P3 

77377566 


13 . . 

14 . 

, iri. 

3678543 

67854 • 

6121146 = 4 

4567 

1023^1 ' 

*430Q49=:2 

25749801 

271416 

5511114 = 8 

22071258 

203562 

2449384 

18392715 

135708 

1837038 . , 

14714172 

67854 

2449384 

16799905881 

694417836 

263338784954 =8 

IG. 

17 . 18 . 

19 . * 

78567 4567895 6785000 478763000 

8007 

60004 32000 12000 


20. Multiply 75432 by 47. Ans. 3545304. 

21. Muluply 767N5.3i6 by 7615. Ans. 5!i4720181340. 

22. Multiply 67853000 by 8765. Ans. 594731545000. 

23. V^fuhiply 38123't50 bV 31243. Aijb. 1191C80948350.* 

21. Multi[)ly 40670007 by 10002. Ans. 406781410014. 

25. Multiply 312.35678 by 10203. Ans. 318697622634. 

26. Multiply 76786321 by 30070. Ans. 2308964672470. 

27. Multiply 317160070 by 700500. Ans. 222170629035000. 

28. Multiply 467325812 by 167000. Ans..i78043410604000. 

29. Multiply 6176777 by 22222. Ans. 137260338494. 

SO.rMulliply 123456789 by 987^54321. 

• * Ans. 121932631112635269. 

31. Multiply 70^4 by 30204. Ans. yi3255462a]6. 

32. Multiply 60^fc3 by ^100070. Ans. 4S1470364f710. 

33. Multiply 500«} by .530071. Ans. 2650726049700. 

34. Multiply 888t^Bw 4441. Ans. 395018272. 

35. Multiply 1230(my 78000. " Ans. 9594000000. 
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36. Multiply 7008005 by 10008. Ans. 70136114040. 

37. W[jiUiply 4001100 by 40506. - Ans. 162068556600. 

38. Multiply 6716700 by 808070. Ans. 5427563769000. 

39. Multiply 987648 by 48f007. Ans. 475065601536. 

40. Multiply 18711000 by 470'. Ans. 8794170000. 

41. Multiply 10000 by 7000. Ans. 70000000. 

42. Multiply 101010101 by 2020202. Ans. 204060808060402. 

43. Multiply 70/100 by 10000. Ans. 700000000. 

44 . Multiply 800008 by 9009. Ans. 7207272072. 

45. MMultii>ly 900900 by 70070. Ans. 6312606^^. 

46. Multiply 4807658 by 706007. Ans. 3394240201606. 

47. Multiply 16789001 by 10080. Ans. 169233130080. 
48iiliultiply^ 304050607 by 3011101. Ans. 915527086788307. 

49. Multiply 90800700^by 500123. Ans. 454116186861492. 

50. Multioly 260300700S bv 6007023. 

Ans. 12032109124168023. 

51. Multiply 9000006 by 9000006. Ans. 81000108000036. 

52. %ultiply 1152921504606846976by 1152921504606846976. 

« ^ Ans. 1329227995784915872903807060280344576. 

53. What will 27 oxen cost at 35 dollars each 

Ans. $ 945. 


54. (What will 365 acres of land cost at 73 dollars per acre ? 

i I. e Ans. $ 26645. 

55. What will 97 tons of iron cost at 57 dollars a ton ? 

Ans. 8 5529. 

56. What will 397 yards of cloth cost at 7 dollars per yard ? 

Ans. $2779. 

57. What Vvsill 569 hogsheads of molasses cost at 37 dollars 

per hogshead ? Ans. $21053. 

* 58;ilf a^ man tn^vcl 37 miles in one day, how far will he 
travel in 3(|5 days Ans. 13505 miles. 

59^'If one quire of phper have 24 sheets, how many sheets 
arc in a ream, wkich consists of 20 quires } Ans. 480 sheets. 

60. If a vessel sails 169 miles in one day, how far will she 

sail in 144 days ? Ans. 24336 miles. 

61. What will 6*98 barrels of flour cost at 7 dollars a barrel.? 


V 4 Ans. $ 4886. 

62. What \^111 376 lbs. of su^ar cost at ^13 cents a pound ? 

» Ans. 4888 cts. 

63. What wfll 97 lbs. of tea cost at 93 cewt a pound ? 

^ Ans. 9021 cts. 

64% If a regiment of soldiers consists ^ 1128 men, how 
many men are there in an army of 53 reg^ents ? 

Ans. 59784 
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65. What will an ox weighing 569 pounds amount Ip at 8 

cents a pound ? • ^ Ans. 4552 els. 

66. If a barrel of cider can be bought for 93 cents, what will 

75 barrels cost ? Ans. 697.5 cts. 

67. If in a certain factory 786 yards of cloth are made in one 
day, how many will be made in 313 days ? Ans. 2460IS yds. 

GH.vfS certain house contains 87 windows, wd each window 
lias 32 s( Ilia res of glas.s; how many squares are there in the 
Wjioft house ? Ans. 2784 

69. TIum'c arc 407 wagons each loaded with 30009 pounds 
of coal; how many pounds are there in the wiiole ? 

, Ans. 12213653 pounds. 

70. Multiply three hundred and s*!vcnty-fivc millions two 
hundred and ninety-six thousand lh^iie*liundrcd anrl t^'onty-one, 
by seventy-nine thousand and twenty-four. 

Ans. 29657416170704.* 

71. What would be the cost of 687 fothers of lead,at 73 dol¬ 
lars a fother ? Ans. $ 50151. 


Section V. * * ■ 

DIVISION. 

The object of Division is to find how many times one num¬ 
ber is contained in another. ’ 

Division consists of three principal parts; the Dividend, or 
number to he divided; the Divisor, or numl^cr by wllich we di-* 
vide; and the Quotient, w hicli shows how many times the divi¬ 
dend contains the divisor. * 

Wlien the dividend contains the divisor an exact number of 
times, the quotient is o.\pressed by a whole number. But when 
this is not th<*. case, there w'ill be a remaind er, when tlie divis¬ 
ion has reached its limit, and this remainder placed above the 
divisor, with a horiKontal line bytwi'cn them, >^ill form a frac¬ 
tion, and should he written at the right hand oi the quotient, 
and will be a part of it. 8ec Example 2d, and Viote. 

1. The Remainder may he considered a fourth term in Di¬ 
vision, and it will alw'ays be of the same denomination with the 
dividend. 

For the sake of convenience, Division has been divided into 
two kinds, Long and Short. 

3* 
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2. All questions in which the divisor is not more than 12 
may b6 conveniently performed by Short Division; all others 
are better performed by Long Division. 


SHORT DIVISION. 


EXAMPLE. 


,!• Divide 948 dollars equally among 4 men. 

** * Dividend pcrlbrming this question, inquire 

Divisor 4)948 ' '‘j 

. 'j-— wliicli IS 2 times, and 1 remaining'; write 

Quotient 2 under the 9 and suopose 1, the re¬ 

mainder, to be placed before the next figure of the dividmid, 4, 
and tlic i:y;imbdi' will be* 1'^. Then inquire liow many times 
4, the divisor, is contained in 14, It is found to be 3 lim''’s and 
2 leniaining. Write the 3 iiiidor the 4, and siqiposc the re¬ 


mainder, 2, to be placed before the next figure of llie dividend, 
8, and tiic number will b(i 28. Inquire again liuw many 
times 28 will contain the divisor.. It is found to be 7 times, 
which we place umlcr the 8. Thus we find each man receives 
237 doMars. 

From the abo* e illustration, we deduce the following 


RULE. 

Wme down the diviih'nd and place the dirisor on the lefty with a 
curt'rd nr jirrpcndiai/ar line drawn helwccn ihnn. Draw aho a hori¬ 
zontal hue vnddh the dii'idcnd, then obse.rve how many times the divisor 
is contained tn the first figure or fiipires of the. dividend [hginuini^ at 
•the left hand^y and jdnr^Q the quotient fig^ure directly imdir the right-hand 
figure of the. part of'the dtrulend that was tahen. ]f there he no re¬ 
mainder, proceed to inquire how many turns the dirisor is eon!anted in 
the neat Jig are* ofi the dividend, and set down the result at the right 
hand o f the quotunt figure already ohtaiiwd, or directly under the figure 
of the dividend, and continue the. work in this manner until the. whole, 
dividend ts divided. ^Tiut if there, he a remainder ctlher in the first oi 
any suhseijuent division, imagine the nvndxr denoting it to he placed di¬ 
rectly Inf ore the ne^H figure of the dividend, and as^^rtain the munher of 
times the divisoriks contained in f''ii* nui/dwr thus Jormed, and place the 


* If th’iB figure be HUiallci tlum the divisoj-, it c.iinnQt cuiituiii it, .'iiid tlie 
figure to be placed in the quotient will be a cipher. Soiuctinies, as wlien 
■we divide by Jl or 12, we may have two successive ciphers in llic quo¬ 
tient, as wlum the divisor is 12and iJic next two figures are I’s or I and 0. 
We are then obliged to proceed to a third figure in the dividend, before 
we cun cll'cct a proper division. , 



SKCT. V. I 


DIVISION. 


quotient figure underneath, as before. Proceed in this way until every 
part of the dividend is tfvus divui&i, and the result will be the quotient 
sotight. » 

EXAMPLES. 

2. 3. 4. 

3)67856336 5)123156789 6)98786356 


22618778J* 

24691357f 

• 

• 

h. 

G. 

• » 

7. 

7)126711001 

8)33445567 

9)1231567 

• 

& 

9. ? 

• 

1 10. 

10)178985 

11)1667r89 

12)1^67856 


11. 

Divide 

67893530 bv 

2 

Cluotienta. '• 

33916768 

Kern.* 

12. 

Divide 

3167H9311 bv 

3 

105596437 


13. 

Divide 

567895326 l.«v 

4 

111973831 


11 . 

Divide 

123156789 bv 

5 

21£91357 

•4 

15. 

Divide 

671678953 bv 

6 

n 1946192 

1 

16. 

Divide 

166336711 bv 

7 

237C2387 

2 

17. 

Divide 

161331793 by 

8 

20166471 

1 

18. 

Divide 

161677678 bv 

9 

17964186 

4 

19. 

Divide 

3638f)5f;78 by 

11 

* 33081425 

3 

20. 

Divide 

161378956 bv 

12 

13G9S246 

4 

ill. 

Divide 

78950077 bv 

3 


1 

^*m » 

Divide 

07895(i671 bv 

4 

• • 

t 

3 

23. 

] )ivide 

667788976 bv 

5 

t 

1 

21 . 

Divide 

777777777 bV 

6 

9 

• 

0 

25. 

Divide 

888888888 by 

7 


6 

26. 

Divide 

999999999 bv 

8 


7 

27. 

Divide 

100000000 by 

7 

• 

2 


* From this and sub.sequent e\an?pl'’s it will be secff tliat fractions 
arise from division, and Src parts of a unit; that the denominator of the 
fraction represents the divisor, and shows into how niarV parts the piveii 
iminlicr or quantity is divided? and tlie nnmeratar, beiiiff tlie remainder, 
shows how many units of the given quantity or dindend remain undi¬ 
vided. Dy writing the numerator over the denominator in the form of a 
fjaction, wc signify that it is to be divided by the denominator; and when 
placed at the right hand of the whole nundier in the quotient, the fraction 
becomes a part of the quotient, and, as such, is as much less than a unit, 
as the numerator in less tlian the denominator. 
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r • 

CASE I. 


EXAIHFLE. 

1. A prize, valued at $ 3978, is to be equally divided among 
17 men. What is the share of each ? 


' OPERATION. 

Dividend. 

Divisor. 17) 3978 ( 234 Quotient. 
•' 34 17 

.57 

^ 51 234 


The object of this 
tion is to find how many 
times 3978 will contain 
17, or liow many times 
must 17 be subtracted 
from 3978, until nothing 
shall remain. We first 


L 


« 


68 3978 Proof. 
00 Remainder. 


inquire, how many times 
the first two figures of 
the dividend will contain 
the divisor; that is, how 


many times 39 will contain 17. Having found it to be 2 times, 
we wri^e 2 in the quotient and multiply the divisor, 17, by it, 
' and place their^ product 34 under 39, from which we sub¬ 
tract it, and find the remainder to be 5, to which we annex the 
next figure of the dividend, 7. And having found that 57 will 
contain the divisor 3 times, w'e write 3 in the quotient, multiply 
it by 17, and place the product 51 under 57, from which we 
subtract it, and to the* remainder, 6, we annex the next figure 
of the dividend, 8, and inquire how many times 68 will contain 
,the divisor^ and find it to be 4 times. And having placed the 
product of 4 times ^7 under 68, we find there is no remainder, 
and that 3978 will contain 17, the divisor, 234 times; that is, 
each mart' will receive 234 dollars. To prove our work is right, 
we reason thus. If one man receives 234 dollars, 17 men will 
receive 17 times as much, and 17 times 234 arc 3978, the same 
as the dividend; aiid this op(!ration is eflbcted by multiplying 
the divisor by tbp quotient. The student will now see the pro¬ 
priety of the following ^ 


RULE 


Place the divisor and dividend as under the preceding rule, and draw 
a curved or perpendicular line on the right of the dividend. Then ob 
serve how many figures of the dividend, counting from left to right, 
must be taken to contain the divisor one or more times, hut never ex- 
ceeding nine times, and ascertain how many times these figures will 
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contain the divisor, flacing the quotient Ji^re on the right hand of the 
dividend. Then multiply the divisor by this quotierU figure, and place 
the product in order und^ the figures of the dividend t/uU were ^aken. 
Suldract this product from the part of the dividend above it, and to the 
difference bring down and annex the next figure of the dividend. Di¬ 
vide this nwmber by the divisor, and place the quotient figure on the right 
of the one already found. Multiply the divisor by the tpiotient figure 
last found, and subtract the product from the number last divid^, and 
bring down and annex as before, till the last figure of the dividend ^ 
taken; and the several figures on the right of the dividend will be the 
quotient required. The differenee between the number last divided and 
ilie IdBR product will be the remainder, which, with the divisor, ^ill form 

a fraction, as under the^preceding'rule, 

' * 

Note 1—It will often happen, that, after a figure is brought down 
and annexed to a* remainder, the number will not contain a divisor. 
In such a cose, a cipher is to be placed in the%uotient, apd the next figure 
to be brought down and annexed, and t)>|is till tlie number f'vmnd shall 
be large enough to contain the divisor. Sometimes it will be necessarj' 
thus to place several ciphers in succession in the quotient. * 

Note 3. — The proper remainder is in all cases less than the divisor; 
and if, at any time, the subtraction named in the rule gives a«remaii)|Jer 
larger than tlie divisor, we discover at once, that an error hoe been com* 
mitted in the division, and diat the quotient figure must be increased. 

PROOF. » 

Division may be proved by Multiplication, By Addition, by 
casting out the 9’s, or by Division. 

By the first method, we multiply the quotient by the divisor, 
adding to the product the remainder, and the result, if the work 
be right, is equal to the dividend. * 

By the second method, we add up the several products of the 
several quotient figures by the divisor, together with the re-, 
rnaindcr, and the result, if the work is rigSt, is like* the divi¬ 
dend. See Example 2. 

To prove Division by casting out the 9’s, wje find tile excess 
of 9’s in the divisor and also in the quotient, and multiply these 
excesses together and find the excess in their product. We 
then subtract the remainder from the divideriB, and find the ex¬ 
cess of 9’s in the difference, which, if the 'wq^k is right, will 
be equal to the excess found in the product of»the excesses 
above named. See Example 3. 

To prove Division by Division itself, we subtihct the remain¬ 
der from the dividend, and divide the difference by the quotient, 
and, if die work is right, the result will be equal to the original 
divisor. See Example 4. 



DIVISION. 


[bsov. 


H 


EXAMPLES. 


97)147856(1524' 

W 

508 

485* 

235 

194* 

416 

•388* 

28* 

147855 

* Note. — The asterisks ^ow the 
Dumbers to be ad^ed. ' 

I V 

. 72)37895(526 

360 

189 

144 


328)678767(2069. 

656 

V 2276 
. 1968 

8087 

2952 

* fiiE 

. 678632 


ProoC 


Floof. 

5 

4X8 

5 


37895 

23 

526)37872(72 ' 
3682 


455 

432 

nss 

5. Divide 6756785 by 

6. Divide 789636 by 

7. Divide 7967848 by 

8. Divide * 16785675 by 

9. Divide 675753 by 

"10. Divide.. 5678910 by 

11. Divide . 16716394 by 

12. Dividf. 1167861 by 

13. Divide . ' 7861783 by 

14. Divide 1678567 by 

15. Divide 87635163 by 

16. Divide ^4567890 by 

17. Divide 78911007 by 

18. Divide - 78963167 by 

19. Divide 671616589 by 

26. Divide 471361876 by 

21. Divide 300700801 6y 

22. Divide 10000000 by 

23. Divide 199999999 by 



1052 

im 

9 


Quotients. 

Rem. 

35 

193051 


46 

17166 


52 

153227 

44 

61 

275175 


39 

17327 


82 

69255 


94 

71451 

' 

135 

6650 

111 

87 

90365 

28 

365 

4598 

297 

887 

226447 

174 

6789 

5091 

5091 

36712 . 

2149 

16919 

4567,1 

1728 

43679 

61476 

10924 

52765 

36789 

12812 

21208 

10037 

29959 . 

2318 

9999 

1000 

1000 

123456 


1279 



SECT. T.J 


DmeiON. 


24. 

25. 

26. 

27. 

28. 
29 

30. 
3J. 

32. 

33. 

31. 

35. 

36. 

rs7. 

38. 

39. 

40. 

m. 

42. 
' 43. 
< 11 . 


Divide 6716789513 

Divide 1613716131 

Divide 121932631112635269 


Divide 

Divide 

Divide 

Divide 

Divide 

Divide* 

Divide 

Divide 

Divide 

1)ivide 

Divide 

Divide 

Divide 

Divide 

Divide 

Divide 

Divide 

Divide 


213255467(^ 
4814703652065 
26501^6050934 
3950^0643 
9524004321 


20985 ( 


162098563389 
5427563776896 
475065610503 
8794170278 
* 70006876 

204060808062747 
700003456 
7207276639 
63126068678 
3394240208391 
169233137936 
915527086796874 
454115186870257 


^35. Divide 12032109124169380 


4 • 

CASE 


by 7816789 
3151638 
by 123456789 
by 30204 
by 800070 
by 530071 
4444 
by 78000 
by 40506 
by 808070 
by 48100t 
by 470 
by , 7000 
by 2020202 
by* 10000 
by 9009 
by 70070 
by 706007 
by 10080 
by 3011101 
by 500123 
by 6007023 , 

II. 



Batt. 

2167763^ 

7^475 


4267 
2355 
1234 
23<1], 
4321 
678 ^ 
7896 
8967 
278 
6876 
2345 
’ 3456 

4567 
5678 
• 67^5 
7856 


8567 

8765 

1357 


To divide by any number with ciphers annexed. 

Cut off the aphers from the divisor^ and the same nundier of figures 
from the right hand of the dividend. Then dimde the nematnin^ fig¬ 
ures of the dividend by the remaining figures of the divisor^ and the re¬ 
sult will be the quotient. To complete tlie work, annex to the last re¬ 
mainder found w/ Ike operatioik the figures cut off from thi dividend^ 
and the whole will form the true remainder. 


EXAMPLE. > 

1. Divide 36378967 by 31000. 

31,000)36378,967(1173 » 

31 

53 • 

5L 

- 227 
217 

108 
93_ 

15967 Hemaindor. 
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DIVISION 


2. Divide 
3* Divide 

4. Divide 

5. Divide 

6. Divide 

7. Divide 


32100 

3167810 

12345678 

1637851 

3678953 

41111111 


ty 

by 

by 

by 

by 

by 


6000 

160000 

1400000 


•• I 1 


326100 

1100000 


CASE Ill 



[SBCT V 

QaotiBnts 

Rem 

5 

2100 

19 

127810 

8 

1145678 

3 

137851 

J1 

91853 

37 

411111 


i 


- To divide by a unit with ciphers annexed 


Cut off as many from the nghi hand of the diudcnd as there 

are aphcrs tn the dtmsoTy and the figures on the left hand of the separor 
tnx will be the tiuotunt^ and tho^e on the right hanu the remainder. 


1. Di\.de 123456783 by 10 

, 2 Divide 987654321 by 100 

3 Divide 122112347800 by 1000 

,4. Dr ide 89765432156 by 1000000 


Quotums Kem 

12345678 9 

9876543 21 

122112347 800 

89765 432156 


CASE IV 

Tq divide by a composite number, that is, a number pro¬ 
duced by the mukiplication of two or more numbers 

• • 

Divide live dividend by any one of the factors^ and the quotient thus 
found hy another^ and thu% proceed till every factor has bten made a di~ 
visor j and the last quotient mil be the true quotient required 

Norr — Tc find the trae remainder, we multiply the lat>t remainder 
b} the last diviaor but one, and to the product add the nf zt prt ceding 
remiindor, we multiply this sum by the next preceding divisor, and to 
the produo add the raezt preceding rcmainde r, and so on, till we have 
gonu tlirou^rh ill the tlivuors and remoindt rs to the first 

This ^lule will be bet^|HK|[j^erstood by the pupil, ailer he has 
become acquainted with fractions. 


, EXAMPLES. 

1. Divide 47932 by 72. 

- As 721 

dlVid^ 


9)47932 
8)5325 T 
665 5 = 52 



8, we first 
^ , and the quotient 
and to find the true 


remiMQdknr, we multiply the last remainder, 
5, hy the first divisor, 9, and to the prod¬ 
uct tdd the first remainder, 7; and find 
the amount to be 52, the tnie remainder 
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2. Divide 5371 by 192. 

We find 192 equal to the product of 4 
4)5371 times 6 tiniest, = 4x6x8= 1B2. We 

therefore divide by these factors, as in the 

'-last example. To find the true remainder, 

8 )223 — 4 yfQ multiply the last remainder, 7, by the 

27 — 7 = 187 last divisor but one, 6; and to the product 
add the last remainder but ctie, 4; this sufo 


3. Divide 

4. Divide 

5. Divide 

6. Divide 

7. Divide 

8. Divide 

9. Divide 


7691 by 24= 4x6 
8317 by 27 = 3 X 9 
3116 by 81= 9 X 9 
61387 by 121 = 11 x 11 
19917 by 144 = 12 X 12 
91746 by 336= 6x 7X8 
376785 by 315 = 5 X 7x9 


3 product 
187. • 

add th<3 

» 

Quotients. 

Sem. 

320 

11 

305 

1 

38 

38 

507 • 

40 

138 

45 , 

273 

18 

1196 ^ 

45, 


Section VI. 

• • 

CONTRACTIONS IN MULTIPLICATION 

1. To multiply by 25. 

Rui.e .—Annex two ciphers to the multiplicand, and divide it by ^ 
and the ([uotient is the product required. 

Rationale. — By annexing two ciphers, we increase the mul¬ 
tiplicand one hundred limps, and by dividing*»this nuinber by 4, 
the result will be an increase of the multiplicand only twenty- 
five times, because 25 is one fourth of 100. . * 

1. Multiply 785643 by 25. 


OPERATION. ^ 

4)78564300 
• 19641075 IProduct. 

2. Multiply 9876543 by 25. Ans. 

3. Multiply 47110721 by 25. Ans. 


II. To multiply by 33^. 

Rule. — Annex two ciphers to the multiplicand, and divide it by 3, 
and the quotient is the product required. 

N 4 



88 


. CONTllACTIONS IN MULTIPLICATION, [bbct. ti. 

Ratioiftilc. — As in the last case, by annexing two ciphers, we 
incrdlaise the multiplicand one hundred times; and by dividing 
the number by 3, we only increase the multiplicand tliirty-three 
and one third times, because’33 is one third of 100. 

4. Multiply 87138942 by 33^. 

OPERATION. 

- , 3) 8713894200 

2904631400 Product 

5. Multiply 66666993 by 33^. Ans. 

6. Multiply 12336723 by 33 J. Ans. 

III. ;ro multiply by 125. 

Rule. i,-Annfi3? three ciphers to the multiplicand, and divide by 8, 
and the quotient is the product. 

I 

Note. — By annexing three ripliors, tlie number is increased one thou- 
BD^d timofl; and, Iw dividing by 8, the quotient will be only one eighth 
of 1000, tiiat is, 120 times. 


7. Multiply 12345678 by 125. 

' OPERATION. 

8 )12345678000 

1543209750 Product. 


IV. To multiply by any number of 9’s. 

Rule. — Annex as many ciphers to the multiplicand as there are 9’x 
in the multiplier, and from this number subtract the nundter to be multi¬ 
plied, and the remainder is the product required. 

* « 

8. Multiply 87654 by 999. 


OPERATION. 

87654000 

87654 


By annexing three ciphers, we make the 
number one tliousand times larger. If from 
thus number, with the ciphers annc.xcd, wc 
subtract the multiplicand, we make the prod¬ 
uct one thousandth part less; lliat is, the 


87566346 Product, 
product wiUbb only 999 timo-s the multiplicand. Q. E. D. 

9. Multiply.7777777 by 9999. ‘Ans. 77769992223. 

10. Multiply 5555 by 999999. . Ans. 5554994445. 


Note. —To multiply by any number of 3’s, proceed ns above and di¬ 
vide the product by Is; but if it be-rounired to niiiltijdy by G’s, proceed ns 
above and then multiply the product by !2, and divulc. the result by Ik aiul 
the quotient is the product ^ 
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11. Multiply 987654 by 333333. 

OPERATION. 

98765400000® 

987654 

3)987653012346 
329217670782 Product, Ans. 

12. Multiply 32567895 by 3333.- 

13. Multiply 876543 by 66666. 

OPERATION. 

87654300000 
876543 

• 87653423457 
2 

3)1^306846914 * 

58435615638 Product, Aus. 

14. Multiply 345678 by 6666666. Ana 

V. When the multiplier can be separated into periods, which 
nr .} multiples of one another, the operation may be contracted 
m the following manner. 

15. Multiply 112345678 by 288144486. 

OPERATION. 

112.315678 

28814 4486 

G740740G8 =: the product by 6. * 

5392592.541 — the foregoing product X by 8 for 48. 

16177777632 = the last product by 3 fc» 144. 

32355555264 = the last product k by 2 for 288. 

32371787641631508 Product. 


• Ans. 
Ans. 


Section VII. 

CONTRACTIONS IN DIVISION. 

I. To divide by 5. * 

Rule. — Multiply the dividend by 2, and the froduct^ except the last 
figure at the rights is the quotient. 

Note. — The remainder will be tenths. 
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CONTRACTIONS IN DIVISION. 


1. Divide 67895 by 5. 


[sect. Til 

Ans. 13579. 


OPERATION. 

67895* 

_ 2 

13579,0 Quotient. 

II. To divide by 25. 

* « 

Rule. — Multiply the dividend liy 4, and the produU, except the last 
tioq figures at the liglUj is the guotient. 

Note. — The two figures ut the risht are liundrcdths. 


2. Divide 8765887 by 25. 


Ans. 350635^^8^. 


OPERATION. 

8r«'65887 
•' 4 


( 350635,48 Quotient. 

«• • ni. To divide by 33^. 

Rule. — Multiply the dividend by 3, and the product^ except the last 
turn figures at the rights is the quotient^ and the last two are hundredths. 

3. Eivide 876735 by 33^. Ans. 26302y^^. 

* ' OPERATION. 

876735 . 

_ 3 

26302,05 Quotient. 

« 

IV. To divide by 125. 

i Rule. —fi/TuUiply t^c dividend by 8, and the product^ except the last 
three figures, is the efiotienty and these last three figures will be thou¬ 
sandth. 


4. Divide 1234567 by 125. 


Ans. 98763-^56^. 


OPERATION. 

1234567 

8 


^ * 9876,536 Quotient.*' 

5. Divide 878,6789 by 125. * Ans. 

6. Divide 1234567 by 125 . Ans. 

V. A short method of performing Long Division. 

7. Divide 16294896 by 21. Ans. 678954. 



S£CT. Vlll.] 


SII9GELLAME0US EXAMPLES. 


41 


OPERATION. This method differs from the 

24)16294896(678954, Ans. common way by placing the right- 
14482606 hand* figure of every product im- 

181229 mediately under the dividend. 

169129 

121 

121 

8. Divide 3545304 by 47. Ans. 75432. * 

9. Divide 45005091 by 57. Ans. 78956a • 

VI. To divide by any number of 9’s. 

RtTLs. — Ziet tht dividend be divide into periada, eonaiatinjf each of at many Jig- 
urea as tfiere are O’s t/ie divisor, beginning the divmon persoda at the t^ 
harul Tfun write the left-hand period under the second period, the second period un¬ 
der the third, and so on, omitting all the figures whiSh would thus fall to the right of 
the original dividend, and let this be cnllid a second dividend. Again, write the first 
period of the second dividend untler the second period of the same, its iMcond period 
wuler Its third, and so continue writing sttcceasive dividenda, onutting the figures at the 
right as above, till the first period of the first dividend falls under the last period of She 
same Add together the several dividend thus formed, cutUng off as many Jigurea in 
the sum, as there are in Oie divisor. Note observe how many units in tuldine were 
earned from the right to the left hand figure m the part thus cut off, ahd add this 
number of units to the wluile Tht figures on the left of the stparairix will be the quo¬ 
tient, and those on the right the true remainder. 


10. Divide 123332544 by 999. 11. Divide 8888 by 9. 


123,332,544 

^8,^,8 

123,332 

8,8,8 

123 

8,8 

1 

8 

Quotient, 123456.000 

987.2 

9 


Quotient,^ 987.5 lUmainder. 


12. Divide 12332655 by 999. * Ans.* 12345u 

13. Divide 987551235 by 9999. Ans. 987^. 

14 Divide 9123456779876543211 by 999999999. 

Ana. 9123456789. 


, SECTiorf VIII. 

/ MISCELLANEOUS EXAMPf-ES. 

1. What number multiplied by 1728 will produce 1705536 ? 

Anfr 987. 


4* 
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MISCELLANEOUS EXAMPLES. 


[sect. VIII. 


2. If a garrison of 987'men are supplied with 175686 pounds 
of b^f, how much will there be for each man ? Ans. 178 lbs. 

3. In one dollar there ari^ 100 cents; how many dollars in 

697800 cents ? ' Ans. 8 6978. 

4. In one pound there arc 16 ounces; how many pounds are 

in 111680 ounces ? Ans. 6980 lbs. 

5. A dollar contains 6 shillings; how. many dollars are in 

5868 shillings ? Ans. $ 978. 

6. The President of the United States receives a salary of 

'$25,00Q; what does he receive per month.? Ans. 8 2083^. * 

7. A man receiving $ 96 for 8 months’ labor, what does be 

receive for 1 month .? Ans. 8 12. 

The distance from Haverhill to Boston is 30 miles ; and, if 
a man travel 6 miles a^, hour, how long will lie bo in going this 
distance.? ' Ans. 5 hours. 

9. Thfe annual revenue* of a gentleman being $8395, how 
n.uch per day is that equivalent to, there being 365 days in a 
year.? Ans. $ 23. 

•10. The car on the Liverpool railroad goes at the rate of 65 
miles an hour; how long would it take to pass round the globe, 
the distance being about 25,000 miles .? Ans. 381r^'*^hour3. 

11, How much sugar at $ 15 per cwt. may be bought for 

$ 405 ? , f Ans. 27 cwl. 

12. In 6789560 shillings how many pounds, there being 20 

shillings in a pound ? Ans. 339178 pounds. 

, 13. The Bible contains 31,173 verses; how many must be 
iead each day, that the book may be read through in a year ? 

• Ans. 85^^rA verses. 

14. In 123456720 minutes how many hours .? 

^ , Ans. 2057612 hours. 

>/*l5. A gentleman possessing an estate of $ 66,144, bequeathed 
one fourth to his wife, and the remainder was to be divided be¬ 
tween nis 4 children ; wdiat was the share of each .? 

Ans. $ 12,402. 

16. A man disposed of a farm containing 175 acres at $ 87 
per acre; of thelivails he distributed 8 1234 for charitable pur¬ 
poses ; $ 197 iwas exi)endcd for the purc];iase of a horse and 
chaise; the^remainder was di^/ided between 6 gentlemen and 8 
ladies, and ea^h lady was to receive twice as much as a gentle¬ 
man ; what was the share of each .?• 

Ans. $ 627 for a gentleman, and 8 1254 for a lady. 

17. If there are 160 square rods in an aero, how many acres 

are in 1086240 square rods ? Ans. 6769 acres. 
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18. If 144 square inches make one square foot, how many 
squar^eet in 14222160 square inches ? Ans. 9^65 feet. 

ISyWhat number is that, whiffh being multiplied by 5^4, the 
product divided by 10, the quotient multiplifcd by 2, 32 sub¬ 
tracted from the ‘ product, the remainder divided by 4, and 8 
subtracted from the quotient, the remainder shall be 2 ? 

Ans. 15. 

20. What is the difference between half a dpzen dozen, aad 
six dozen dozen ? Ans. 792. 

21^^l1iought of F. Johnson 8 barrels of flour at $ 7 per bar»’cl, 
and 3 hundred weight of sugar at $ 8 per hundred. What was 
the amount of his bill ? Ans. 8 80. 

22. Sold S. Jenkins my best horse for 8 75, my, second-best 

chaise for 8 87, a good harness for ^31. He has paid me in 
cash 8 38, and has given me an order On Peter Parker for 8 12. 
How many dollars remain my due } Ani. 8 143. 

23. T. Webster has sold his wagon to J. Emerson for 8 <85.^ 

He is to receive his pay in wood at 8 5 per cord. How* many 
corils will it rcfiuire to balance the value of the wagor! ? * 

Ans. 17 cords. 

^ 21. Purchased a farm of 500 acres for 8 17,876. I sold 127 
acres of it at 8 47 an acre, 212 acres at 8 96 an acre, and the 
remainder at 8 37 an acre. What did I gaip l|y my bargain ? 

Ans. 8 11,402. 

25. A tailor has 938 yards of broadcloth ; liow many cloaks 

can be made of the cloth, if it require 7 yaixls to make one 
cloak r Ans. 134 cloalcs. 

26. Bought 97 barrels of molasses at 8 5 a barrel. Gave 17 

barrels to supj)OTt the [»oor, and the remainder was sold at 8 8 
a barrel. Did I gain or lose, and how mucji ? , * 

*Ans. 8 155 gain. 

27. There arc 12 pence in one shilling; requirca the num¬ 
ber of pence in 671 shillings. Aiie. 8052 pence. 

28. Twelve inches make one foot in length; required tlie 
number of inches in 5280 feet, it being tlie length of a mile. 

Ans. 63360 inches. 

29. In one pouqjl avoirdupois there are 16 o'lnces; required 

the ounces in 1728 pounds. * Ans. 27348 ounces. 

30. Required die number of shillings in 8136 pence. 

» Ans. o78 shillings. 

31. It requires 1*728 cubic inches to make one cubic foot; 
required the number of cubic inches in 3787 cubic feet. 

Ans. 6543936 inches. 
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MONEY AND WEIGHTS. 


[sect a 


Section IX. 


TABLE* OF MONEY, WJSIGHTS, AND MEASURES. 


UNITED STATES MONET. 


^ 10 Mills 

make 

1 Cent, 

marked 

c. 

10 Cents 

K 

1 Dime, 

{( 

d. 

10 Dimes 

<1 

1 Dollar, 

tt 

$. 

* 10 Dollars 

(( 

1 Eagle, 

tt 

E. 

*' Mills. 

Cents. 




10 * « 

1 

Dimes. 



100 = 

10 « 

1 

Dollars. 


1000 = 

100 = 

10 = 

1 

] 

10000 F= 

1000 = 

100 = 

10 

= 


^^GLISH MONET. 



4 E'arthings 

make * 

1 Penny, 

marked 

d. 

^12 Pen<!e 

it 

1 Shilling, 


s. 

20 Shillings 

€i 

1 Pound, 

<4 

JC. 

J^l SluUiiigs sterling “ 

1 Guinea, 

44 

G. 

28 Shillings N. £. 

1 Guinea, 

44 

G. 


= 1 


Note. — One pound eterling is equal to $ 4.44|, exchange value. 

d. 


4 = 

1 


a. 


48 

12 


1 

jt. 

960 » 

240 

= 

20 

= 1 


FRENCH MONET. 



100 Centimes 

make 1 Franc = 


.186 dollar. 


TROT 

WEIGHT. 



24 Grains • « 

make 

1 Pennyweight, 

marked dwt. 

20. Pennyweights 

44 

1 Ounce, 


“ oz. 

12 Ouricqi 

44 

1 Pound, 


“ lb 

I* 

dwt. 




24 = 

1 


DZ. 


480 = 

20 

= 

1 

lb. 

6760 *=C 

240 

sss 

12 

» 1 


By this weight^e weighed gold, silver, and jewels. 

Note. —llie original of all weights used in^ England was a grain or 
corn of wheat, gathered out of the middle of the ear; and, being well dried, 
32 of them were to make one pcnnywcighv, 20 pennyweights one ounce, 
and 12 ounces one pounjl. But in later times, it was thought sufficient to 
divide the same pennyweight into 24 equal parts, still called grams, being 
the least weight now in common use; and from hence the rest are com* 
puted." 
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apothecaries’ weight. 



20 Grams 

make 

1 Scruple, 

marked 

sc. <Jf 9 

3 Scruples 

ti 

1 Dlam, 

CC 

dr. or 5 

8 Drams 

1C 

1 Ounce, 

ii 

oz. or z 

12 Ounces 

cc 

1 Pound, 

it 

lb. or ^ 

Rr. 

sc. 




20 =3 

1 

dr. 



(50 = 

3 

— 1 

oz. 


4B0 = 

24 

8 = 

• 1 

[b 

57(50 = 

2R8 

== 9(5 = 

12 

1 


Apothecaries mix their medicines bj this \vei|jht; but buy and sell 
by Avoirdupois. The pound and ounce of this weight are the same 
as in Troy Weight 

• AVOIEDTJPOIS WEIGHT. * 


16 Drams 


make 

1 Ounce, t 

marked oz. 

16 Ounces 



1 PouTd, 


lb. 

28 Pounds 


ti 

1 Quarter, 

CC 

qr. 

4 Quarters 


ti 

1 Hundred Weight, 

ii 

cwf. 

20 Hundred Weight 

it 

1 Ton, 

ii 

9 

ton. 

dr. 

oz. 





16 = 

1 

• 

lb. 



2.56 = 

16 


1 qr. 



7168 = 

448 

= 

28 = 1 

cwt. 


28(572 = 

1792 


112 = 4 = 

1 

ton. 

673440 == 

35840 

= 

2240 = 80 A=*20 == 

1 


By this weight are weighed almost every kind of goods, and all 
metals except gold and silver. By a late law of Massachusetts, the 
cwt. contains 100 lbs. instead of 113 lbs. 

A ton is reckoned at the custom-houses of the United States at 
2240 lbs. * 

T.ONG MEASUUE. 


.3 Barleycorns, 

or 12 Lines make 

1 Inch, t marked t 

in. 

2 Inches 


ii 

1 Foot, * “ , 

1 Yard, 

ft. 

3 b'eet 


ii 

yd. 

6 Feet 


ii 

1 Fathom, . “ ' 

fth. 

54 Yards, or 164 Feet 

ii 

1 Rod, or Pole, “ 

rf. 

40 Rods 


ii 

1 Furlong, ‘ 

fur. 

8 Furlongs 


ii 

1 Mile, f “ 

m. 

3 Miles 


ii 

1 League “ 

lea. 

(594 Miles nearly 

* 

ii 

1 Degree, *“ Deg. 

or» 

360 Degrees 

in 

12 = 

. 

ft. 

1 

ii 

• yd. 

* 1 Circle of the Eafth. 

» 

i 


36 = 

3 r= 

1 

r.1 \ 


198 = 

164 = 

54 

= It fur. 


7920 = 

660 = 

220 

= 40 = 1 

m. 

63360 = 5280 = 

1760 

= 320 = 8 s- 

1 





46 

MEASURES. 


[sect. IX. 

CLOTH MEASURE. 



2} Inches 

make 1 Nail 

marked na. 

4 Nails 

1 Quarter of a yard, 

“ qr. 

4. Quarters 

“ 1 Yard, 


“ yd. 

3 Quarters 

“ 1 Ell flemish, 


“ E. F. 

5 Quarters 

“ 1 Ell hhtglish. 


“ E. E. 

4 Quarters Ig inch 

1 Ell 6i;|ifch, 


“ E. S. 

' SQUARE MEASUil!E. 



a 

144 Square inches 

make 1 Square foot, 

marked ft. 

9 Square feet 

“ 1 Square yard. 


“ yd. 

304 Square yards 

“ 1 Square rod or 

pole, 

“ P 

2724 Square feet 

“ 1 Square rod or 

pole, 

“ 

40 Squ&re rods or poles 

“ 1 Rood, 


“ R. 

4 Roods . 

“ 1 Acre, 


“ A. 

640 Afres 

, ** 1 Square mile. 


“ S.M. 

in. ft. 




•* 144 =» 1 

yd. 



1506 =» 9 =1 

1 p. 



' 39S04 = 2724 = 

304 = 1 

K. 


156B1B0 =» 10800 = 

1210 =. 40 = 

1 

A. 

6272640 » 43560 => 

4840 =1 160 = 

4 = 

' 1 S.M. 


4014480000 r=. 27878400 = 3097600 = 102400 = 2560 = 640 = 1 


1 « DSY MEASUKE. 


. 2 Pints 


make 

1 Quart, 

marked 

qt. 

4 Quarts 


(( 

1 Gallon, 

t( 

gal. 

2 Gallons 


<c 

1 Peck, 

(( 

pk. 

4 Pecks 


(( 

1 Bushel, 

(( 

bu. 

36 Busheld 



1 Chaldron, 

« 

ch. 

pis. 

gal. 





8 . = 

. 1 


pk. 



16 = 

• 2 


1 

bu. 


64 •= 

8 


4 = 

1 

cli. 

2304 • => 

288 

Bs; 

144 

36 = 

1 


Note.—T his measure is applied to all goods that are not liquid and 
are sold by measure, as corn, fruit, salt, coals, &c. A Winchester Bushel 
is 18^ inches in diapieter, and 8 inches deep. The standard Gallon Dry 
Measure contains 2^ cubic inches. 

•. . ALE AND SEER MEASUrIb. 


2 Pints • 

make 

1 Quart, 

marked 

qt 

4 Quarts * . 

Ci 

1, Gallon, 

fi 

gal. 

32 Gallons / 

<( 

1 Barrel, 

4i 

bar. 

54 Gallons / 

a 

1 Hogshead, 

44 

hhd. 

2 Hogsheads 

4i 

1 Butt, 

44 

butt 

2 Butts 

4t 

1 Tun, 

44 

tun. 
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pis- 

2 

8 

256 

qu 

= 4 

=s 128 

gaL 

= 1 

=. 32 

> bar. 

*= 1 

bhd. 


432 

= 216 

= 54 

= m 

=» 1 

bou. 

804 

= 432 

an 108 

= 3 

=s 2 

» 1 


Note. — By a law of Massachusetts, the Barrel for cider and beer 
shall contain 32 gallons, but in some other States it is pf diiTerent capa> 
city. The Ale Gallon contains 282 cubic or solid inches. 

Milk is sold by tlie Beer Gallon. 


WINE NEASUBE. 

• 1 


4 Gills 

• 

make 1 

Pin^ 

marked 

pt. 

2 Pints 



Quart, 

(( 

qt. 

4 Quarts 


“ 1 

Gallon, 

iC 

gal. 

42 Gallons 

, 

“ 1 

Tierce, 

ti 

tioir. 

03 (Talions, or 

li Tierces 

“ 1 

Hogshead, 

<4 

hhd. 

2 Tierces 


“ 1 

Puncheon, 


p<n. 

2 Hogsheads 


“ 1 

Pipe or Butt,. 

i( 

pi. 

2 Pipes, or 4 Hhds. 

“ 1 

Tun, 

H 

tun. 

plB. qt. 






2 = 1 

gal. 


• • 



8 = 4 

= 1 

tior. 




336 = 168 

= 42 

= 1 

hhd. 



.504 = 252 

^ 63 

= li = 

= 1 pun. 



672 = 330 

= 81 

= 2 = 

= IJ = 1 

pi 


1008 = 504 

= 126 

= 3 = 

= 2 = 14 

= 1 

lun 

2016 = 1008 

= 252 

= 6 = 

= 4 = 3 

2 = 

1 


Note. — The Wine Gallon contains 231 cubic inches. Water, wine, 
and spirits arc measured and sold by this nipasiire. ^ 

A cubic foot of distilled water weighs lOOOounces Avoirdupois. 

'I'he English Imperial Gallon contains 277j cubic inches, and weighs 
10 lb. Avoirdupois, or 121b. Ioe. Itjdwt. Kigr. Troy. .There iJ no legal 
meiisuro in the United States for tierce, hogshead, puncheon, pipe, or butt. 


OF TIME. 


00 Seconds, or 60'4 
00 Minutes 
21 Hours * 

7 Days 
•1 Weeks 

13 Months, 1 day, 6 hours 
30.') days, G hours, 

12 Calendar months 


make 

1 Minute, ■> marked 

m. 

it ' 

1 Hour, .^5 “ 

1 Day, i 

h. 

ii 

d. 

ii 

t 

1 Week, ‘ “ 

w. 

it 

1 Month, “ 

1 

mo. 

, or) 

1 Julian Year, “ 

y- 

5 

it 

1 Year, “ 

y- 
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MOTION AND DISTANCES. 


[SXCT. IX. 


sec. 

60 


m. 

1 


h. 





5600 


60 

ss 

1 


d. 



86400 


1440 

s= 

*'24 

SB 

1 

w. 


604800 

= 

lOOBO 

ss 

168 

= 

7 

= 1 mo. 


2419200 


40320 


672 

SB 

28 

= 4 = 1 

7 

31557600 

s=s 

525960 

S= 

8766 

=S= 

3651 

= 

1 


t Note. —The true Bolar year is the time measured from the sun’s leav¬ 
ing either cquincfx or solstice, to its return to the same again. A period¬ 
ical year is tue time in which the earth revolves rouncT the sun, and is 
365 d. 6 hf 9 m. 14.^ sec., and is oflen called the Sidereal year. The civil 
year is that which is in common use amon^ the diderent nations of the 
world, and contains 365 d^s for three years in succession, but every fourth 
year contains 366 days. When any year can be divided by four, witliout 


any remainder, it is 

leap yeaTj 

A. 

and 1 

las 366 days. 

• 

4 

w. d. 

V 

h. • 

mo. 

d. 

h. 


Or, 52«‘ 1 

6 = 

* 13 

1 

6 

s= 1 Julian Year. 

* d. 

h. 

m. 


sec. 


But, 365 
c ’ * 

5 

48 


57 

= 1 Solar Year. 

d. 

h. 

m. 


sec. 


And, 365 

6 

9 


144 

= 1 Sidereal Year, 


The da 3 rs in each month arc as follows: — January, Maiicli, May, 
July, August, Oetbber, and December have 31 days each ; April, 
June, September, and November have 30 days each ; February has 
S8 days, excepting leap year, wdien it has 29. 

CIRCULAR MOTION. 

c 

60 Seconds, or 60" malce 1 Prime minute, marked 

60 Minutes “ 1 Degree, “ ° 

30 Degrefes ' “1 Sign, “ s. 

12 Signs, t)T 366 Degrees, the whole great circle of the zodiac. 


II 

60 

3600 

108000 

« 1 

= 1 

= 60 

= 1800 

o 

= 1 

= 30 

s. 

= 1 



1296000 

= 21600 

• 

= 360 

= 12 

c 

SS5 

zodiac. 


% j MEASURING DISTANQ^^S. 


7^^ InchSs 

make , 

1 Link. 

25 Links 

it 

1 Pole. 

100 Links 

ti 

1 Chain. 


ti 

1 Furlong 

•^,;1l^urlongs 

a 

1 Mile. 
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Inches. 

Link. 






1 


Pole. 



192 = 

25 

BS 

1 

. Chain. 


792 = 

100 

•SSm 

4 

== 1 

Furlong. 

7920 = 

1000 

sss 

40 

= 10 

= 1 Mile. 

63360 = 

8000 


320 

— 80 

SB 8 » 1 


SOLID MEASURE. 

3 


1728 Indies 

make 

1 Fool. 

27 Feet 


1 Yard. . 

40 Feet of round timber 

(C 

1 Ton. 

129 Feet, i. e. 8 in length, 4 in breadth, i 

\ “ 

1 Cord of wood 

and 1 in height, 

( 


Note. — One ton of round timber, as usuaSIy surveyed, contains 50j8j 
solid feet. 


L 


MISCELLANEOUS TABLE. 


A gallon of train oil 

weighs 

74 pounds. 

A stone of butcher's meat 

Ci 

8 

<4 

A gallon of molasses 


11 

44 

A stone of iron 

« 

14 

44 

A tod 

14 

28 

44 

A firkin of butter 

CC 

56 

44 

A firkin of soap 

41 

94 

44 

A quintal of fish 

44 

100 

44 

A weigh 

44 

18-^ 

44 

A sack 

44 

361 

44 

A puncheon of foreign prunes 

44 

1120 

44 

A last 

44 

4368 


A fother of lead 

4< 

194 OWL 

A barrel of anchovies 

44 

30 

pounds. 

“ raisins 

44 

112 

44 

« flour 

44 

196 

44 

“ pork or beef 

44 

200 

44 

“ soap 

44 

256 

44 

** shad or salmon in Connect¬ 

i « 

‘*00 

44 

icut c* New York 



** fish in Massachusetts 

' . 
is 

, 99 gallons. 

“ cider and beer 

(( 

32 

(( 

“ herrings in England 

fi 

32 

(< 

** salmon or eels do. 

It 

42 

(( 

8 bushels of salt, measured on ) 
board the vessel, ) 

(C 

1 hogshead 

7^ do. measured on shore. 

(< 

I 

u 


N 5 
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3 hoops 


make 

1 cast. 

40 "Casts 


n 

1 hundred. 

10 hundred 

« 


1 thousand. 

12 units, or things, 

12 dozen 


(f 

1 dozen. 


(« 

1 gross. 

144 dozen 


tf 

1 great gross. 


Section X. 

COMPOUND ADDITION. 

When Yiumbers are applied to things, the measure or value 
of which is c-xprcsscd \y different denominations, they lose their 
abstracU^haractcr, and become subject to restrictions, imposed 
upon them by the denomination to which they are applied. 
Thus, when we say six cents, ten days, or three inches, we have 
Ttpt only the idea of number, but also the idea of a certain 
value or measure, which subjects the number in connection witli 
it to certain limitations. And, when used in such connections, 
we call numbers denominate. Thus in 4 s. 7d. tne num¬ 
bers 6, 4, and 7 are denominate numbers, so called, because 
they are applied to express each a particular denomination. 

When now we have several numbers of different denomina¬ 
tions, which we wish to add together, we call the process !,;■ 
which this is done Compound Addition ; which we define by 
saying. 

That it consists in adding together two or more numbers of 
different denominations to find the sum total. 

RULE. 

Writti all the given nu/nbers of the same denomination under each 
other; as dollars under dollars^ cents under cents, 4-e. Then add to¬ 
gether the numbers of the lowest denomination and divide the sum by the 
number which it takes of that denomination to make one of the denom¬ 
ination next above Sd, and set the remainder directly under the column 
that has been added. Carry the fpiotient to tlw ^lumn of the next de- 
nominaiion,^4 add as before, dividing by the number which it takes of 
this denominmthn to make one of the denonurtaiion next above it, setting 
down the remainder and carrying the quotient as before, and thus pro¬ 
ceed till the column of the highest denomination is added, under which 
place Its whole sum, and Ute numbers expressing the several denomina¬ 
tions will be the sum total required. 
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EXAMPLES. 


UNITED STATES MONEY. 

0 



1. 




2. 


E. 

3. 


$. 

cts. 

m. 


8. 

Ctfl. 

IT). 

8. eta. 

m. 

325 

67 

3 


28 

15 

6 

71 

3 41 

5 

186 

35 

8 


16 

16 

3 

61 

6 82 

6 

161 

89 

9 


63 

81 

5 

16 

1 96 

2 

• 987 

15 

8 


14 

61 

6 

4), 

7 82 

1 

891 

61 

6 


38 

74 

5 

54 

8 36 

3 

176 

81 

3 


16 

16 

8 

41 

9 .48 

5 

2729 

51 

7 












ENGLISH MONEY. 

> 

■ 


€• 

4. 

B. 

d. 


£. 

6. 

B. 


• 

c. 

p d. 

qr. 

471 

16 

9 


28 

6 , 


31 

17 , 9 

2 

147 

17 

8 


15 

16 


16 

16 6 

1 

613 

13 

11 



13 

10^ 

16 

11 11 

1- 

115 

11 

7 


11 

16 

9 

19 

19 ,9 

3 

# 

41 

19 

6 


17 

17 


61 

17 1 

3 

48 

12 

2 


32 

18 


14 

14 4 

2 

1439“ 

11 

“7 










7. 

dwt. 


TROY WEIGHT. 

• 



f lb. 

’^le 

oe. 

gr- 



Ib. 

o. 

oz. dtri. gr. 


11 

19 

23 



123 

9 

7 13 


31 

10 

18 

16 



98 

11 

17 14 


63 

9 

12 

15 



49 

7 

J3 21 


17 

8 

13 

12 



13 

10 

10 20 


61 

7 

12 

16 



47 


19 23 


17 

6 

17 

22 



51 

^ 5 

15* 15 


209 

7 

15 

8 










apothecaries’ 

WEIGHT. 





y' tb 

S 

9. 

3 9 ffT- 

lb 


10. 

3 

B 

gf- 

^ 27 

11 

7 ^ 19 

37 

9 

*6 

1 

18 

16 

10 

6 1 13 

14 

4 

tr 

O 

11 

. 41 

9 

3 2*16 * 

61 

6 

Cl 

6 

38 

10 

5 2 14. 

41 

4 


o 

16 

41 

4 

4 1 11 

39 

8 

4 

1 

12 

16 

6 

6 2 6 

51 

11 

7 

2 

19 

163 

6 

3 1 19 ^ 
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COMPOUND ADDITION, 


[sect. X. 


AVOIHDUPOIS WEIGHT. 


/ 

Ton. 

cwt. 

11. 

qr. 

lb. 

oz. 

% 

dr. 

CWL 

qr. 

12. 

lb. 

oz. 

dz 

61 

19 

3 

27 

15 

15 

61 

2 

11 

11 

14 

63 

13 

3 

16 

11 

11 

16 

3 

15 

15 

11 

51 

12 

3 

17 

7 

6 

41 

3 

13 

9 

9 

61 

16 

1 

11 

12 

12 

38 

2 

11 

10 

10 

' 13 

13 

& 

12 

13 

15 

42 

1 

9 

■ 8 

13 

71 

18 

o 

13 

14 

14 

31 

3 

27 

11 

12 

324 

“l5 

2 

16 

12 

9 







LONG MEASURE. 

«< 


Dejf. 

m. ** 

fur. 

13. 

rd. 

fl. 

In. 

*br. 

m. 

fur. 

rd. 

14. 

yd. 

ft. 

In. 

br. 

1.7 

69 

7 

39 

16 

11 

2 

69 

7 

31 

5 

2 

11 

1 

61 

62 

3 

17 

12 

9 

1 

16 

6 

16 

4 

1 

6 

2 

16 

16‘ 

6 

16 

13 

10 

2 

61 

7 

32 

3 

2 

10 

1 

48 

19 

3 

15 

15 

6 

1 

73 

3 

16 

4 

2 

9 

2 

17 

58 

6 

33 

14 

7 

1 

19 

4 

14 

1 

1 

8 

2 

33 

35 

5 

19 

9 

9 

2 

75 

5 

25 

5 

2 

7 

1 


195 

cn 

1! 


-24 

II 

OS 

0 

195 

54 

5 

24 

1 1 

"o 


Note. — As [lalf a mile is equal to 4 furlongs, wo add them to the 1 
furlong, which make 5 furlongs. And us half a foot is equal to 6 incites, 
wc add them to the 7 inches, which make l*d inches; and these are equal 
, to 1 foot 1 inch. By ^e same method, we obtain the result in the 14tli 
and 17th qifestions. » 


CLOTH MEASURE. 


ir,. 

yd. qr. na. ^ 

37 3 3 2 
61 3^ 1 1 
13 2 ^ 2 
32 1 i 1 
61 2 2 2 
22 1 3 0 


16. 

KE. qr. na. In. 

671 1 1 1 
161 3 3 2 
617 3 1 2 
178 3 2 1 
717 2 1 2 
166 3 2 1 


229 3 3 1^ 
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LAND OR SQUARE MEASURE. 


*761 

R. 

3 

17. 

I» 

37 

ft. 

260 

in. 

125 

# 

18. 

A. K. p. 

38 1 39 

t 

ft. 

272 

131 

2 

16 

135 

112 


61 3 

31^ 

167 

613 

1 

14 

116 

131 


35 3 

19 

Y9S 

161 

3 

13 

116 

123 


47 3 

16 

271 

321 

2 

31 

97 

96 


86 2 

# 13 

198 

47 

3 

19 

91 

48 


46 1 

14 

269 

2038 

1 

13 

2 

95 




• 




SOLID 

MEASURE. 




Tun. 

2‘J 

i9. 

(1. 

36 

» 

in. 

1279 


§ 

Curd. 

61 

20. * 
ft 

127 

in. 

1161 

69 

19 

ItMO 


i 

37 

89 

hii 

67 

18 

1099 


1 

61 

98 

1336 

71 

14 

1727 



43 

56 

1678 

43 

35 

916 



91 

119 

1357 

53 

17 

1719 



81 

115 

1129 

335 

23 

1173 









• WINE 

MEASURE. 


» 


'I’lm 

61 

hhil 

3 

21. 

gal 

62 

ql. pi 

3 1 



hlid. 

67 

22. 

gal 

15 

ql. pi, 

3 1 

39 

•> 

16 

1 1 



16 

16 

3 0 


3 

57 

2 1 


" 

39 

10 

3 0 

87 

3 

45 

3 1 



47 

62 

1 1 

47 

2 

59 

3 1 



Vi 

57 

3 0 

47 

3 

39 

2 1 



7T 

61 

^ 1 

3M" 

0 

30 

1 0 




f 





ALE 

AND 

DEER MEASURE. 



Till). 

46 

*> ? 

hhtl. 

3 

gal 

50 

'll. 

3 


9 

lllul. 

161 

2t. 

gal. 

^3 

qu pt. 

3 1 

91 

2 

48 

3 • 



371 

y9 

3 1 

17 

3 

18 

0 



98 

1 0 

81 

3 

38 

2 

• 


47 

43 

1 0 

41 

1 

47 

1 


t 

61 

43 

1 1 

37 

2 

29 

3 



42 

27 

3 1 

317 

‘) 

n 

~0 







5 * 
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COMPOUND ADDITION. 


[SKCT. X. 


DRY MEASURE. 


• 

25. 





26. 



bu. 

pk. 

qt. pu 

• 


ch. 

bu. 

pk. 

ql. 

37 

3 

5 1 



16 

31 

3 

3 

61 

2 

7 1 



39 

31 

3 

1 

32 

3 

2 0 



14 

16 

3 

1 

71 

1 

6 1 



55 

15 

3 

0 

61 

1 

^ 1 



71 

17 

3 

1 

32 

3 

3 1 



42 

14 

3 

1 

298" 

■‘0~ 

4"l 










TIME. 







27. 




29. 


k / w 
/■ 

mo. 

w. d. h. 

m. 

a. 

y. 

mo. 

d. 

h. 

57 

n 

3 6 23 

29 

55 

13 • 

5 : 

29 

17 

31 

11 

1 3 

19 

39 

61 

11 

17 

21 

46 « 9 

2 2 17 

•28 

56 

15 

9 

19 

16 

43 

10 

1 1 18 

17 

48 

61 

10 

25 

23 

32 

9 

1 3 16 

23 

28 

41 

4 

16 

17 

14 • 

> 1 

1 5 22 

28 

16 

18 

5 

9 

6 

227 

2 

0 3 21 

28 

2 







CIRCULAR 

; MOTION. 





s. 


2^ 


ft 

s. 


30. 


4 

o 

29 

59 59 



11 


16 

If 

51 

6 

17 

17 29 



6 

6 

6 

16 

11 

16 

56 58 



9 

14 

56 

56 

9 

13 

46 51 



3 

29 

29 

49 

5 

2-/ 

16 42 



9 

17 

18 

58 

2 

25 

17 .17 



6 

13 

13 

52 

5 

•10 

16 








ft 

Note. — Wo divide the sum of ihe signs, in tlinsc r^ucstions, by 12, and 
write down the remainder, because it is Circul:ir Motion. 


MEA SUITING DISTANCES. 


31. • 

m. fur. ch. p. I. 

17 7. 9 3 24 

16 3*^ 1 15 

27 4 C 2 17 

18 6 3 3 21 

61 7 7 2 16 

17 1 8 2 19 


32. 

m. fur. ch. p. 1. 

: 27» 4 3 1 21 

29 3 1 3 23 

67 3 3 1 19 

21 7 1 3 16 

16 7 9 3 13 

31 4 8 1 20 


160 0 1 1 12 
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Section XI. 

COMPOUND SUBTRACTION. 

Compound Subtraction teaches to find die difference be¬ 
tween two numbers of different denominations. 

tf 

RULE. 

Write the smdler compouml number under tJie greater^ m the order 
of the different denominations^ as pounds under pounds^ shillings under 
shillingSf d^c. Begin with the lowest denomination'and subtract each 
lower number from the one above *<, awrf vsrke the difference underneath. 
Ify in any denominationy the lower number he greater than*the one above 
it, add to tlie upper nunJKr the number required of this denomination 
to make one of the next higher; and, from the number tl^s obtained, 
subtract the lower nundmr and set down the remainder underneath. 
Carry one to the next denomination in the subtrahend, and proceed in 
like manner with the subtraction, till the operation has been performed 
in all the columns, setting down the entire difference hetwecA the tpper 
and luioer numbers of the highest dmomination, and the result will h 
the difference required. 

Note. —The reason for increasing the number of the minuend by the 
number required of a lower denomination to mukeone»of tlio next higher, 
is precisely the same ns that for which we add ten tot a ligiire of the 
minuend, in Simple Subtraction. In both rases wo add the number de¬ 
noting the ratio between the denorniiintion in question, and the next 
higher iiiimbcr of the niinueiid. In Siiii|)le Subtraction, the ratio of in¬ 
crease from right to left being uniformly tenfold, wo add ton, while in the 
cose of furliiings, pence, and blnllings, we add 4, 12, and£0. 


EXABIPLES. 

# 


• 


UNITED STATES MONEY. 




1. 



2. 


9 

Cl3. 

ni. 

& 

cts. 

m. 

169 

81 

3 

681 

16 

7 

85 

93 

8 

189 

43 

8 

83 

87 

"5 

»■ — - 





• 

f 






• 

• 




%' 

ENGLISH MONEY, Y* 






« 




3. 


• 

4, 


V £• 

s. 


/ c. 

s. 

d. 

87 

16 

dj- 

617 

11 


19 

17 

9^ 

181 

15 


wr 

18 

5i 
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COMPOUND SUBTRACTION. 


fSECT. XL 


TROY WEIGHT. 


t 

6. 


• 


6. 


lb. 

oz. dwt. gr. 

• 

lb. 

oz. 

dwt. 

gr. 

71 

3 12 15 


58 

5 

12 

10 

16 

10 17 20 


19 

9 

17 

21 

54“ 

4 14 19 






$ 

I 

APOTHECARIES* 

WEIGHT. 





7. 




8. 



lb,. 

§ 5 



lb S 

5 

B 

gr- 

71 

1 3 

1 14 


15 2 

2 

0 

15 

18 

6 7 

2 19 


9 9 

1 

1 

18 

52 

6 3 

1 14 



1 





*> 

•* 

4 





i 


AVOlRipjPOIS WEIGHT. 




T 


9. 



10. ' 


T. 

ewL qr 

lb. oz 

dr. 

rnt. 

qr. 

lb. 

oz 

' 71 

18 1 

13 1 

13 

73 

1 

15 

13 

. 19. 

19 2 

16 8 

5 

19 

1 

19 

15 

51 

• 

18 2 

24 9 

8 







CLOTH MEASURE. 





11. 

in. 




12. 


yd. 

qr. 1 a. 



EE 

qr. 

na. 

67 

1 1 

1 



51 

2 

3 

18 

2 2 

2 



19 

3 

1 

4^ 

2 2 








m. 

fur. 

rd. 

13 

ft. - 

LONG 

in. bar. 

MEASURE. 

deg. m. 

fur. 

14. 

rd. 

yd. .ft. 

in. bar 

16 

7 

*8 

3 ! 

2 

1 

38 41 

3 

29 

2 1 

7 

9 

7 

19 

16 

8 2 

29 36 

5 

31 

3 1 

9 1 

6 

7 

38 

2,1 

5 

2 







^=6 0 

■0 


6 7 38 3 11 2 

k 

Notk.*— * As hair a luot is equal to 6 inches, we add them to the 5 
inches, Which galte 11 inches. Thr same principle is adopted in Uie 
I4th, 15th, and^tClh examples. , 

c 


LAND OR SQUARE AiEASURE. 


15. 

A. K. p. It. In. 

56 1 19 119 110 

17 3 13 127 113 


10 . 


A. K. p. yd. fU In. 

13 1 15 19 1 17 

9 8 16 30 5 19 


38 2 5 261 33 
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SOLID 

MEASURE. 


Tons. 

49 

17. 

ft. 

13 

in. 

1611 


Cords. ft. 

* 361 47 

in. 

1178 

18 

15 

1719 


197 121 

1617 

30 

37 

1620 

WINE 

MEASURE. 

9 


Tun. 

79 

10. 

hhil. i'al. qi. 

3 19 1 

pi. 

1 

m 

hllil. ■ gal ql. nl. 

16 1 1 0 

11 

1 

28 2 

1 

9 2 

2 1 

68 

1 

53 3 

0 

B 

t 



ALE 

•t 

AND BEER MEASURE. 

• 

Tun. 

63 

hhd. 

1 

21. 

ga!. qt. 

15 1 

pt. 

0 

hhd, 

769 

22. 

gal. qt, 

18 1 

19 

3 

16 3 

1 

191 

19 3 

43 

1 

52 1 





DRY MEASURE. 



23 



24 



ch. 

bu. 

pk. 

qt. 

c\\ 

Ini 

pk 

'll- 

56 

2 

1 

1 

39 

12 

2 

1 

38 

3 

1 

2 

12 

25 

3 

5 

l7 


3 

~i~~ 






25. 

mu. (1. h. m. 8 

6 16 13 27 19 

1 22 16 41 37 

4 23 20 45 42 


TIME. 


0 


26. 

y. III. w. tl. Ii 111 ft 

48 0 2 5 ’ 19 27 31 

19 10 3 7 21 38 56 


* 


s. 

6 

9 



9 2 56 52 
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COMPOUND ADDITION. 


rSECT. XI. 


MEASURING DISTANCES. 


29. 

m. fur. ch. p. 1. 

21 1 3 2 19 

19 2 I 3 21 


30. 

m. fur. cIl p. 
28 6 1 2 
15 7 3 1 


17 12 23 


i» 

18 

19 




EXEKCI8ES IN COMPOUND ADDITION AND 
SUBTRACTION. 

^ 1. What is the sum of 16i^. 5s. 8d. 2qr.—31i£. 16s. lid. 
3qr. —21^. 11s. Iqr, — 19^. Os. lOd. 3qr. — laf. 13s. 7d. 
3qr. and 28c£. 17s. 5cl. Iqr. Ans. 131£. 5s. 8^d. 

2. Bought of a London tailor a vest fbr 1£. 13s. 4d., i 
coat for 7£. 12s. 9d.,' pqutaloons for 2£. Ss. 9d., and sur 
tout for 9£. 8s. Od.; what was the whole amount ? 

• Ans.- 20£. 17s. lOd. 

3. Bought a silver tankard, weighing lib. 8oz. 17dwt. 14gr., 
u silver can, weighing lib. 2oz. 12dwt., a porringer, weighing 
lloz. 19dwt. 20gr., and three dozen of sppons, weighing lib. 
9oz. 15dwt. lOgr.; what was the whole weight ? 

Ans. 51b. 9oz. 4dwt 20gr. 

4. What is tke weight of a mixture of 31b 4S 25 23^ 14gr. 

of aloe, 21b 71 63 ID 13gr. of picra, and lib 10§ 13 
2D 17gr. of saffron.? Ans. 71b 10§ 35 ID 4gr. 

5. Add 321b 9i 13 2D 14gr.; 131b 7i 6.3 ID 13gr.; 
and 161b 11 § 75 ID 12gr. together. 

Ans., 631b 4i 73 2D 19gr. 

6. Sold 4 loads of hay; the first weighed 27cwt. 3qr. 181b.; 
second, 3,lcwt Iqi 151b.; third, 19cwt. Iqr. 151b.; and fourth, 
38cwt. 2qr. 271b. i what is the wpight of the whole ? 

Ans. 117cwt. Iqr. 191b. 

7. Bought 5 pieces of broadcloth ; the first contained 17yd. 
3qr. 2na.; second, 13yd. 2qr. Ina.; the third, 67yd. Iqr. 3na.; 
the fourth, 27yd. Iqr. 2na.; and the fifth, 29yd. Iqr. 2na.; 
what was the whoVe quantity purchased ? 

' ^ Ans. 175yd. 2qr. 2na. 

8. A peelbstrian travelled, the first w^ek, 371m. 3fur. 37rd. 
5yd. 2fi. lOin.*; the second week, 289m. 2f\ir. 18rd. 3yd. Ifi. 
9in.; and the third week he travelled 399m. 7fur. 3ft. llin.; 
how many miles will he have travelled ? 

Ans. 1060m. 5fuT. 16rd. 5yd. 1ft. 

9. A man has 3 farms; the first contains 186A. 3R. 14p.; 
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tlie second, 286A. 17p.; and the third, 115A. 2R.; how much 
do they all contain ? Ans. 588A. IK. 3\p. 

10. Xhe Moon is 5s. 18° 14' W" edst of the Sun; Jupiter 
is 7s. 10° 29' 28" east of the Moon; Mars is 11s. 12° 11' 
56" east of Jupiter; and Hcrschel is 7s. 18° 38' 15" east of 
Mars; how far is Hcrschel east from the Sun } 

Ans. 7s. 29° 33' 56". 

11. I have 4 piles of .wood; the first contairi* 7 cords, 76fi*. 

1671in.; the second, 16c. 28ft. 56in.; the third, 29c. 1270, 
1000 in.; and the fourth, 29c. 10ft. 1216in.; how much is there 
in all? Ans. 82c. 115ft. 487in. 

12. A vintner sold at one time 73hhd. 43gal. 3qt. Ipt. of 

wine ; at another,* 27hhd. 3gal.; at another, 15hhd» 3qt. Ipt.; 
and at another, 161hhd. and 2qt.; hesnr much did he sell in 
all ? IVns*. 276hhd. 48gp,l. Iqt. 

13 A man has 3 sons; tlie first is 14y. 3mo. 2w. 5d. old ; 
the second is 9y. lOmo. 3w. 4d. 23h. 12m. 15sec.; and the 
third is 2y. Imo. 3w. 2d. 7m.; what is the sum of thqir ages ? 
and how much older is the first than the second ? 

Ans. 26y. 3mo. Iw. 4d. 23h. 19m. 15scc. 

“ 4y. 5mo. 3w. Od. Oli. 47ni. 45sec. 

Notk. — When 4 weeks'are reckoned os a month, it requires 13 months 
to make one year. • 

14. 1 have 73A. of land ; if I should sell 5A. 3R. Ip. 7ft., 
how much should I have left ? Ans. 67A. OR. 38p. 26r>,J^ft. 

15. A. owes B. lOOjE.; what will remain due after he has 

paid him 3s. O^d. ? Ans. 99ii.^ 16s. fij^cl. 

16. It is about 25,000 miles round the globe; if a man shall 

have travelled 43m. 17rd. 9in. how much will remain to be 
travelled ? ' Ans. 24,956m. 7fui< 22rd. 15ft;. 9in. 

17. Bought 7 cords of wood ; and 2 cords 78ft. hoaxing been 

stolen, how much remained ? Ans. 4c. 50ft. 

18. I have 15 yards of cloth; having sold 3yd. 2qr. Ina., 

what remains ? Ans. 11yd. Iqr. 3na. 

19. If a wagon loaded with hay weighs 43cwt. 2qr. 181b., 
and the wagon is afterwards found to weig^ 9cwt. 3qr. 231b., 
what is the weight \)f the hay ? • Ans. 33c\t't. 2qr. 23lb. 

20. Bought a hogshead of wine, and by an accident 8gal. 

3qt. Ipt. leaked out; what remains? Ansi 54gal. Ipt. 

21. I had lOA. 3R. lOp.'of land ; and I have sold two house- 

lots, one containing lA. 2R. 13p., the other, 2A. 2R. 5p.; how 
much have 1 remaining ? Ans. 6A. 2R. 32p. 

22. The Moon moves 13° 10' 35" in a solar day, and the 
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Sun 59' 8" 20'" ; now supposing them botli to start from the 
sam^ point in the heavens, how far will the Moon have gained 
on the Sun in 24 hours ? • Ans. 12° 11' 26" 40'". 

23. A farmer raised 136bu. of wheat; if ho sells 49bu. 
2pk. 7qt. Ipt., how much has Ije remaining ? 

Ans. 86bu. Ipk. Oqt. Ipt. 

24. If from a stick of round timber, containing 2T. 18ft. 
'1410in., there^be taken 38ft. 1720in., how much will be left ? 

Ans. IT. 19ft. 1418in. 

25. If from lib. of ipecacuanha there be taken at one time 

4o 23 13gr., and at another, 3§ 13 29 14gr., how much will 
be loft.? Ans. 41 33 29 13gr. 

26. A brewer has in one collar 18bbl. ‘dgal. 2qt. of beer, 
and in another, 13bblf> Ip.; what is the whole quantity, and 
how much more is in one cellar than the other ? 

’ Ans. 31bbl. 3gal. 2qt. Ipt. 

J 5bbl. 3gal. Iqt. Ipt. 

27. If from $ 100.00 there be paid at one time $ 17.28,5, at 

another time $ 10.00,5, and at another $ 37.15, how much will 
remain? Ans. 8'85.56. 


Section XII. 

REDUCTION. 

The object of Reduction is to change the denomination of 
numbers witliout altering their value. It consists of two parts. 
Descending and Ascending. The former is performed by Mul- 
tiplicatioF-, the latter by Division. 

Reduction Descending teaches to bring numbers of a higher 
denomination to a lower; as, to bring pounds into shillings, oi 
tons into hundred weights. 

Reduction Ascending teaches to bring numbers of a lowej 
denomination into'”a higher; as, to bring farthings into pence 
or shillings into pounds. 

* REDUCTION DESCENDING. 

EXAMPLE. 

1. In 48£. 12s. 7d. 2 qr., how many farthings ? 
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£. 0 . d. qr 

48 12 7 2 
20 

972 

12 

11671 

4 

46686 


In this example, we multiply the 48dE. by 
20, because it takes 20 shillings to make a 
pound ; and to^his product we add the 12s. 
in the question. Then we multiply by 12, 
because it takes 12 pence to make one shil¬ 
ling ; and to the product we add the 7 
pence in the question. We then niultijily by 
4, the number of farthings in if ]>enny, and to 
the product wc add tlie 2 farthing-s, and tl r 
work is done. * 


From the above example and illustration, we deduce the 
’ RULE. * 


following 


Multiply the highest denomination. givcn\y the nundter “iequired of 
the next lower denomination to make one of the dcnorninattojPnext above 
and add to the product thus obtained the corresponding dniununa- 
tion of the multiplicand. Proceed in this way, till the rcduction*is 
brought to the denomination required by the question. , ^ 


Note 1. — To multiply by 4, we divide the multiplicand by 2, and 
to multiply by L wo divide by 4. 

Note. 2. — The answers to Reduction Descending will bo found in the 
questions of Reduction Ascending. 

2. In 12715s. 8d. how many farthings ? 

3. In 28JE. 19s. lid. 3qr. how many farthings ? 

4. In 378,£. how many pence ? 

5. How many grains in 281b* lloz. 12dwt. 15gr. troy ? 

6. In 17lb. 12dwt. troy, how many pennyweights ^ 

7. If a silver tankard weigh 31b. lloz., how many grains will 
it be 

8. How many scruples in 231b. apoihecarfts’ weight ? 

9. If a load of hay weigh 3T. 16cwt. 2qr. 181b., htSw many 

ounces will it be ? . , 

10. Required the number of drachms in a hogshead of sugar, 
weighing 2T. I7cwt. 3qr. 161b. 15oz. 13dr. 

11. In 57yd. how many nails « 

12. In 83947E.E. 4qr. how many nails ? 

13. In 2263E.F.\jqr. how mahy quarters } 

14. How many feet^n 79 miles ? 

15. How many inches in 396 furlongs ? 

16. How many inches from Haverhill to Boston, the distance 
being 30 miles ? 

17. How many barleycorns will it take to reach round the 
world ? 


N 6 
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18. In 403in. 7fur. 35rd. 2yd. Oft. Oin. Ibar. how many 
barlfeycbras ? 

19. In 413Lc. 2m. 2fur. 38rd. 1yd. Oft. 7in. how many 
inches ? 

20. In 144m. Ifur. 8rd. 1yd. 1ft. how many feet ? 

21. How many inches in 1051yd. 2ft. 5in. ?. 

^ 22. In 3576fur. 12rd. 3yd. how many yards 

23. How m^any square feet in 25 acres ? 

24. How many square rods in 365 square miles ? 

2.5. Tt)e surface of the earth contains 196563942 square 
miles. What would it be in square inches ? 

26i Required the number of feet in lOA. 3R. 38p. 6yd. 5ft. 
72in. 


27. In 2R. Op. 24y*i. 3ft. how many inch^ ? 

28. Ir. lA. 3R. 34p. 27yd. 4ft. 54in. how many inches ? 

29. In 17 cords of wood, how many inches ? 

30. In 19 tons of round timber, how many inches ? 

♦.-31. How many cubic feet of wood in 128 cords ? 

32. In 4899hhd. 4gal. 3qt. how many quarts ? 

33. In 1224 tuns Ip. Ihhd. 19gal. lqt.0pt. Igi. how many gills.? 

34. How many pints in 790p. Ohhd. 58gul. Oqt. Jpt. 

35. In 460 butts Ihhd. 31gal. of beer, how many gallons.? 

36. In 36hhd. 26gat. 3qt. Ipt. how many pints.? 

37. In 16 tons of round timber, how many inches ? 

38. How many seconds from the deluge, it being 2318 years 
B. C., to the year 1836 .? 

39. yiIow many days did the last war continue, it having com¬ 
menced June 18, 1812, and ended Feb. 17, 1815 ? 

40. How many pecks in 676 chaldrons.? 

41. Ifi 657 cerVs, how many mills ? 

42. 1ft 3165 dimes, how many mills ? 

43. In 63 dollars, how many cents > 

44. In 27 eagles, how many mills ? 


REDUCTION ASCENDING. 


EXAMPLE. 


1. In 76789 farthings, how many potinds ? 


OPERATION. 

4)76789 
12)19197 Iqr. 
20)1599 9d. 


79£. 19r. 9|d. 


Ans. 79£. 19s. O^d. 

We first divide by 4, because 4 far¬ 
things make a penny. Wc then di¬ 
vide by 12, because 12 pence make a 
shilling. Lastly we divide by 20, tln» 
number of shillings in a pound. 
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From the preceding illustration and example, wc deduce the 
following • , 


RULE# 

1 • 


Divide the lowest denomincUion given by tlte nundier which it takes oj 
that denomination to make one of the next higher ; so proceed^ until it is 
brought to the denomination required. Any remainders occurring in 
the successive divisions will be of the same denominations with the divi¬ 
dends to whirJi they respectively belong. ^ • 


Note 1. — To divide by 5^, we multiply the multiplicand by 2, aiirl 
divide the product by 11; to divide bv 10^, we multiply by Q^nd divide 
by J13; and to divide by 272,wo multiply by 4 and divide by 1089. 

Notf. 2. — Tho answers to Reduction Ascending arc the questions in 
Reduction Desrendiiig. 

Notf. 3. — Whciinvc divide by 11 or 33, and tlicre is a revnainder, we 
divide that rcin^ador by 2 to get tho true rcyiainder ; and, when w« di 
vido by 1089, W%,|BUst divide tlie remainder bj^ 4. 

2. In 122672 farthings, how many pounds ? 

3. In 27839 farthings, how many pounds ? - 

4. In 90720 pence, how many pounds ? 

5. In 166863'grains, how many pounds troy ? 

6. How many pounds in 4092 pennyweights ? 

7. How many pounds troy in 22560 grains 

8. In 6624 scruples, how many pounds } 

9. In 137376 ounces, how many tons ? • 

10. In 1660157 drachms, how many tons ? 

11. How many yards in 912 nails ? 

12. Required the ells English in 167S956 nails. 

13. Required the ells Flemish in 6791 quarters. 

14. Required the miles in 417120 feet. • 

15. Required the furlongs in 3136320 inches. 

16. Required the miles in 1900800 inchoi. • 

, 17. How many degrees in 4755801600 bUrlcycomg? 

18. How many miles in 76789567 barleycorns } 

■ 19. How many leagues in 78653167 i^hesf 

20. Required the miles in 761116 feet. 

21. Required the yards in 37865 inches!. 

22. Required tho furlongs in 786789 yarofe. 

23. How many ticres in 1081^000 square feetf? 

24. How many square miles in 37376000 square rods I 

25. How many square miles in 789,103,900,894,003,200 

square inches ? * 

26. In 478675 square feet, how many ticrcs ? 

27. In 3167856 square inches, how many roods ? 

28. How many acres in 12345678 square inches ? 

29. How many cords in 3760128 cubic inches ? 
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30. How many tons of round timber in 1313280 cubic, 
inchas ? 

31. How many cords in 1C384 cubic feet? 

32. How many hogsheads of wine in 1234567 quarts ? 

33. How many tuns of wine in 9877001 gills ? 

34. In 796785 pints of wine, how many pipes ? 

35. How many bulls of beer in 49765 gallons ? 

' 36. In 1576 1 ? pints, how many hogsheads of beer ? 

, 37. In 1105920 inches, how many Ions of round limber 

38. Ill'132005440800 seconds, how many years ? 

39. In 974 days, how many years and calendar montlis ? 

40. How many chaldrons in 97344 pecks ? 

41. Ilovf many cents in 6570 mills? 

42. How many dimes in 316500 mills ? 

43. Hq.w many dollars in 6300 cents ? 

44. How many eagles in 270000 mills ? 

I 

COMPOUND REDUCTION. 

1. In 57dE. 15s. how many dollars ? Ans. $ 192.50ct9. 

2. In 67dE. 14s. 9d. how many crowns at 6s. 7d. each ? 

Ans. 205cr. 5s. 2d. 

3. How many pounds and shillings in 678 dollars ? 

Ans. 203dE. 8s. 

4. How many ells English in 761 yards ? 

Ans. 608E. E. 4qr. 

5. How many yards in 61 ells Flemish ? Ans. 45yd. 3qr. 

6. How many bottles, that contain 3 pints-each, will it take 

to hold a hogshead of wine ? Ans. 168. 

7. How many steps, 2fl. Sin. each, will a man lake in walk¬ 
ing from Bradford to Newburyport, the distance being 15 miles ? 

Ans. 29700. 

8. How many spwns, each weighing 2oz. 12dwt., can be 

made from 51b. 2oz. 8dwt. of silver ? Ans. 24. 

9. How many timel will the wheel of a coach revolve, whose 

circumference is l4ft. Din. in passing from Boston to Washing¬ 
ton, the distance being 436 mil^s ^ iVns. 156073^^. 

10. I have a field of com, consisting of 123 rows, and each 

rpw contains 19 hills, and each hill has 4 ears of corn ; now if 
it take 8 ears of corn to make a quart, how many bushels does 
the field contain ? Ans. 149bu. 3pk. .5qt. Opt. 

11. If it take 5yd. 2qr. 3na. to make a suit of clothes, how 

many suits can be made from 182 yards ? Ans. 32. 

12. A goldsmith wishes to make a number of rings, each 



SECT. XII.] 


REDUCTION. 


65 


weighing 5dwt. lOgr., from ftb. loz. 2dwt. 2gr. of gold how 
many will there be ? ^ Ans. 137. 

13. How many shingles will it take to cover the roof of a 

building., which is 60 feet livg and 56 feet wide, allowing each 
shingle to be 4 inches wide and 18 inches long, and to lay one 
tliird to the weather? Ans. 20160. 

14. There is a house 56 feet long, and each the two sidos 
of the roof is 25 feet wide; how many shingles will it take to 
cover it, if it require 6 shingles to cover a square foot ? 

Ans. 16800. 

15. If a man can travel 22m. 3fur. 17rd. a day, how long 

would it take hini^ to walk round the globe, the disiancc being 
about 25000 miles ? ^ns. 1114f5 ff days. 

l(V“lf a family consume 7lb. lOoz. df sugar in a week, how 
long would lOcwt. 3qr. 161b. last them ? Ans. 16(T weeks. 

17. Sold 3 tons 17cwt. 3qr. 18lb. of lead at 7d. a pound ; 

what did the lead amount to ? Ans. 2b4£. 10s. 2d. 

18. What will 5cwt. Iqr. 101b. of tobacco cost, at 4^d".*a 

pound ? Ans. 11^. 4s. 3d. 

19. What will 7 hogsheads of wine cost, a^ 9 cents a quart ? 

Ans. $ 158.76. 

20. What will 15 hogsheads of beer cost, at 3 cents a pint ? 

Ans. $ 194.40. 

21. What will 73 bushels of meal cost, at 2 cents a quart ? 

Ans. $ 46.72. 

22. A merchant has 29 bales of cotton cloth ; each bale con¬ 

tains 57 yards; what is the value of the whole*at 15 cents a 
yard ? Ans. 8 247.95, 

23. A merchant bought 4 bales of cotton i the first,contained 
6cwt. 2qr. lllb.; the second, 5cwt. 3qr. 1618.; the tlyrd, 7cwt. 
Oqr. 7lb.; the fourth, 3cwt. Iqr. 171b. He sold Ae whole 
at 15 cents a pound ; what did it amount to ? Ans. $ 385.65. 

24. A merchant having purchased 12o#t. of sugar, sold at 

one time 3cwt. 2qr. lllb. and at another time he sold 4cwt. 
Iqr. 151b.; what is the remainder worth? at 15 cents per 
pound ? • ^ * Ans. $ 67.50. 

25. Bought 4 chestg of hyson tea; the weight of the first was 

2cwt. Iqr. 71b.; the second, 3cwt. 2qr. 151b.; |he third, 2cwt. 
Oqr. 20lb.; the fourtli, 5cwt. 3qr. 171b.; what is the value of 
the whole, at 37^ cents a pound ? Ans. $ 589.12^. 

26. Purchased a cargo of molasses, consisting of 87 hogs¬ 
heads ; what is the value of it, at 33 cents a gallon ? 

Ans. $ 1808.73. 


6* 
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27j From a hogshead of wine,^0gal. Iql. Ipt. 3 gills leaked 
out. The remainder was sold at 6 cents a gill; to what did it 
amount ? Aiis. $ 100.86. 

28. A man has 3 farms; thef*first containing lOOA. 3R. 
15rd.; the second, 161A. 2R. 28rd.; the third, 360A. 3R. 
5rd. He gave his oldest son a farm of 112A. 3R. 30rd.; his 
second son a ,farm of 316A. IR. 18rd.; his youngest son a 
farm of 168A. 3R. 13rd.; and sold the remainder of his land 
at 1 dollar and 35 cents a rod ; to what did it amount ? 

Ans. $ 5436.45. 

29. A grocer bought a hogshead of molasses, containiiig 

87gal. lqt.i from which 13 gallons leaked-out; what is the 
remainder worth, at 1 crut a gill ? Ans. ^ 23.76. 

30. A man bought 4'loads of hay ; the first weighing 25cwt. 
Oqr. 17lbL; the second,*37cwt. 2qr. 171b.; the third, 18cwt. 
3q.‘. 14lb.; and llic fourth, 37cwt. Iqr. 171b.; what is the 
value of tlic whole, at 2 cents a pound ? Ans. $ 266.74. 


REDUCTION OF THE OLD NEW ENGLAND CUR¬ 
RENCY TO UNITED STATES MONEY. 

f 

The original currency of N. E. was pounds, shillings, pence, 
and farthings ; but, on tlic adoption of the Constitution of the 
United States, it was changed to dollars, cents, and mills. It is 
frequently necessary to reduce the former to the present cur¬ 
rency of the United States; for which we have the following 

. „ RULE. 

If pouTuf^ only arc given, annex three ciphers and divide iy 3, and 
the quotient will be the sum required in cents. 

If pounds and Mn even numter of shillings are given, annex to the 
pounds half the number of shillings and two ciphers, and divide as hrfore. 

If the number of shillings Im odd, lake half of the largest even number 
of shillings and annej, il to the pounds unlh the figure 5 and one cipher, 
instead of two as^above, and proceed as in the forrrwr instances. 

If pounds, .shillings, pence, and farthings are given, annex to the 
pounds and shillings, as before, and find the .camber of farthings con¬ 
tained in the pence and farthings, taking care to increase thdr 

number by I, if they exceed 12, and by 2; if they exceed 36. Annex the 
number thus obtained to the pounds in such a way that the units of ihe 
farthings shall occupy the third place from the pounds, and divide by 3, 
as before, and the quotient will he the result in cents. 

Nuts, — A demonstratJon of this rule will be found in Sec. XXVII. 
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examples. 

1 . Reduce lew. to United Money. 

Ans. $540. 

2. Change 3lW. ns. ‘<>gUn«^“‘«* 

$ iOeOej Ana! 9106§.16|. 

3. Change H&e.' Hs. 8 i- 5 -to^llmtcd States Money. 

* 

3)T7^R8G ' 

$589.62 * Ans. $589.62. 


t/yt.- ^14^1 t 

4. Keduce 315 jt. 

5 . 


6 . 

7. 

8 . 

9. 

10. 

11 . 
12 . 

13. 

14. 

15. 

16 . 

17. 

18. 

19. 

20 . 
21 .. 
22 . 

23. 

24. 


C4 
U 
4C 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 
44 


619 

166 ir. 

318 ^:. 

101^6. to 

144 £. to 

161 ^. 18s. to 
361 JC. 17s. to 
99i.Mls. to 

100 .iC. 9s. to 
661 X. 7s. to 
47 i:. 11s. to 
109 i:. Is. to 
16 ir. 17s. 6t-d. to 
69 e€. Is. 3:^d. to 
HI £. 163. lid. to 
14i). 7s. 7^d. to 
73 £. 3s. 44d. to 
47<£. 12s. lOd. to 
187 £. 5s. O^d. to 
lOd’. Os. 3|d. to 


,oU.S. Money. Ans.f^^, 

553.33^ 
1060.0^ 


to 

to 

to 


It 

tt 


tt 


tl 

(t 


It 

tt 

tl 

tt 

tt 

tt 

It 

tt 

tt 

tt 

tl 

tt 

It 

tt 

tt 

tt 

tt 


tt 

tt 

tt 

tt 


It 


tl 

It 


tt 


It 


tt 


tl 


tt 

tt 

tt 

It 


tt 

tt 


tl , 

It 

It 

tt 

It 

It 

tt 

tl 

tl 

tt* 

tt 

tl 

tt 

tt 

• “ 

II 

tt 

It 


336.661 
480.00 

539.661 
1206.16| 

331.83^ 

334.83^ 

2204.50 

158.50 

363.50 
56.251 

,230.2H 
292.82 
* 47.93§ 
243.89? 
158.80? 
624.171 
33.38 
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UNITED STATES MONEY. 

• o TPpflpral or United States Money being 
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volvipg dollars, cents, and mills are performed, when die num¬ 
bers have been properly setodown, as under the rules for sim¬ 
ple numbers. 

ADDITION. 

^ RULE. 

r 

Write dollars under dollars^ cents under cents, and mills under nUUSy 
'and then froceed as in Simple Addition^ and tWresuU uill he obtained 
in the several denominations added. 

Note. —> In all operations of United States Money, it must bo liornc in 
mind that a cent is one hundredth of a dollar, and lienee, trt arranging n 
column of cents or annexing any number of cents to dollars, 1 cent, Sj 
cents, &c., must be written .01, .02, &.C., which denote one hundredth, 
two hundcjdtlis, (&c. 


r' EXAMPLES. 


1. 

• ct'.. m. 

S cts. m. 

a 

8 cla. m. 

4. 

* cia. m. 

375.87,5 

78.19,3 

171.01,3 

861.07,3 

671.12,7 

18.01,4 

382.09,4 

516.71,6 

387.14,3 

91.03,8 

999.90,0 

344.67,3 

184.18,9 

16.81,7 

155.06,8 

617.81,4 

147.75,8 ■ 

81.47,6 

48.15,3 

169.97,3 

63.07^2 

43.18,4 

49.61,9 

810.42,6 

1629.16,4 

- 




5. Add the following sums, $ 16.16,5, $ 701.63, $ 151.16,1, 

S 375.08,9, and $ 471.01,7. Ans. $ 1717.06,2. 

6. Bought a horse for eighty-seven dollars nine cents, a pair 

of oxen'for sixty-f.ve dollars twenty cenjtt, and six gallons of 
molasses for two dollars six cents five mills; what was the 
amount of my bill ? Ans. $ 154.35,5. 

7. Sold a calf for three dollars eight cents, a bushel of aom 
for ninety-seven cents five mills, and three bushels of rye for 
three dollars five cents; what was the amount received ? 

Ans. $ 7.10,5. 


SUBTRACTIONS 
RULE. * 

Write ike several denommationa of the svbtrcdund under the corre¬ 
sponding ones of the minuend^ and then proceed as in Simple Subtractiony 
and the result will be the difference in the several denominations sub¬ 
tracted. 
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• 

1. 

S cts. m. 

871.16,1 

89.91,8 

EXAMPLES. 

. 2. • 3. 

8 CM. m. B 8 CM. m. 

478.47,7 167.16,3 

199.99,1 98.09,7 

*4. 

8 ct9. m 

163.16,7 

9.09,8 


781.24,3 

5. Bought a farm for $ 1728.90, and sold it for $ 3786.9^ 

what did 1 gain by my bargain.^ $2058.08. 

6. Cave $ 79.25 for a horse, and 8 106.87,5 for a chaise, and 
sold them both for $ 200 ; what did I gain ? Ans. $ f3.87,5. 

7. Bought a farm for $ 8967, and sold it for nine thousand 

ciglit hundred seventy-six dollars seventy-five cents ; what did 
I gain ? * Ans. 8 909.75. 

8. Bought a barrel of flour for $ 7.5^, three bushels of rye 

for 8 2.75, three cords of wood at 8 5.25 a cord; > sold the 
flour for 8 6.18, the rye for $3.00, and the wood for $6.7^ a 
cord ; what was gained by the bargain ? Ans. 8 3.43. 

9. A young lady went a “ shopping.” Her father gave hiw 
a twcnty-dollar bill. She purchased a dress for 8 8.16, a muff 
for 8 3.19, a pair of gloves for $ 1.12, a pair of shoes for 8 1.90, 
ir fiin for $0.19, and a bonnet for $ 3.08; how much money 

did she return to her father ?' Ans. $2.36. 

» 

MULTIPLICATION. 

RULE. 

Wi/k tha dollars^ emts, <\c. for the muJtipficandf proceed as in Simple 
MultipUmtion^ and the result will be the product in tjte terms of the 
lowest (Jenojnination contained in the multiplicand. If the multipli¬ 
cand consists of dollars, only, the product will be dollars ; if there cere 
rails, either with or dollars, the product will be cenfs, and the 

two right hand figures must be separated by the appropriate point. If 
there are mills, the product will he rmUs, and the three nght hand figures 
must be pointed off. The figures on the left of the Jioint will denote 
dollars, the next two following it will denote cents, dna the third mills. 

EXAMPLES. t 

1. What will 36^ barrels of Genesee flour c»»t, at 8 5.75 a 
barrel ? * 

• $ 5.75 

. 365 

2875 

3450 

1725 

$2098.75 Am.- 
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2. What will 128 ,pounds of sugar cost, at 13'cents 7 mills 
a pound ? 

$ ..13,7 
128 


1096 

274 

137 




' $ 17.63,6 Ans. 

3. What will 126 pounds of butter cost, 13 cents a pound ? 

Ans. $ 16.38. 

4., What will 63 pounds of tea cost, 5 »at 9.3 cents a,pound ? 

. u Ans. 68.59. 

5. What will 43 totf\3 of hay cost, at 13 dollars 75 cents a 

Ion Ans. $.591.25. 

6. If 1 pound of pork is worth 7 cents 3 mills, what are‘46 

pounds worth ? Ans. $3.35,8i 

7. If Icvvt. of beef cost 3 dollars 28 cents, what are 76cwl 

worth ? * Ans. $249.28. 

8. What will 96,000 feet of boards cost, at lli«dollars 67 cents 

a thousand ? Ans; $ 1120.32. 

9. If a barrel of cider be sold, for 2 dollars 12 cents, what 

will be the valve of 169 barrels ? Ana. $358.28. 

10. What will be the value of a hogshead of wine, contain¬ 
ing 63gals., at 1 dollar 63 cents a gallon.? Ans. $ 102.69. 

11. Sold a sack of hops, weighing 396 pounds, at 11 cents 3 
mills a pound ; to what did it amount ? Ans. $ 44.74,8. 

12. Sold 19 cords of wood, at 5 dollars 75 cents a cord ; to 

what did it amount ? Ans. 8 109.25. 

13. Sojld 169 tcvns of timber, at 4 t^yikn*s 68 cents a ton; 

what did, I receive ? Ans. $790.92. 

14. Sold a hogshead of sugar, weighing 465 pounds; to what 

did it amount, at 14 cents a pound ? Ans. $ 65.10. 

15. What will be the amount of 789 pounds of leadier, at 18 

vents a pound ? Ans. $ 142.02. 

16. What will be the expense of 846 pounds of sheet lead, 

at 5 cents 7 mills pound ? , Ans. $‘48.22,2. 

17. When potash is sold for 132 dollars 55 cents a ton, what 

will be the price of 369 tons ? Ans. $48910.95. 

18. What will^65 pounds of beeswax cost, at 18 cents 4 

m$s a pound ? Ans. $ 67.16. 

If 1 pound of tallow cost 7 cents 3 mills, what are 96S 
pd^Ms wortlf? Ans. $70.66,4. 
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20. What will a chest of souchong tea be worth, containing 
69 pounds, at 29 cents 9 mills a pound ? Ans. $20.6^1. 

21- if 1 drum of figs cost 2 doll&tJ's 75 cents, what will be the 
price of 79 drums ? Ans. ^217.25. 

22. If 1 bo.Y of or^ges cost 6 dollars 71 cents, what will be 

the price of 169 bo3^&? Ans. $ 1133.99. 

23. Purchased 796 pounds of cocoa, at 11 cents 4 mills a 

pound ; what did I have to pay ? Am. $ 90.74,4. *• 

24. A farmer sold, 691 bushels of wheat, at 1 dollar 25 cents 

a bushel; what did he receive for it ? Ans. $ 863.75. 

25. What are 97 pounds of madder worth, at 17 cents 6 mills 

a pound ? Ans. 8 17.07,2. 

26. A merchaiU sold 73 hogsheads of molasses, each con¬ 

taining 63 gallons, for 44 cents a galloJ; how much money did 
he receive ? * Ans. 8 2^23.56. 

187. A drover has 169 sheep, which he values at 2 dollars 69 
cents a head; what is the value of the whole drove ? * 

Ans. 8454.61.,^ 

28. A farm fiontaining 144 acres is valued at 69 dollars 74 
cents iS mills an acre ; what is the amount of the whole ? 

Ans. 8 10043.71,2. 

29. An auctioneer sold 48 bags of cotton, each containing 

397 pounds, at 13 cents-7 mills a pound ; what %s ihe value of 
the whole ? Ans. 8 2610,67,2. 

30. If 1 yard of broadcloth cost 5 dollars 67 cents, what will 

be die value of 48 yards ? Ans, 8272.16. 

31. A wool-grower has 179 sheep, each producing 4 pounds 
of wool; what will be its value, at 59 cents 3 mills a pound ? 

Ans. 842^i..5S,8. 

32. A house haVife^ 17 rooms requires rolls of <fiaper for 

each room; now, if "each roll cost 1 dollar f7 cents,-what will 
be the expense for all the rooms ? Ans. 8 119.31. 

33. What will 89 yards of brown sheeting cost, at 17 cents a 

yard ? Ans. 81.'3.13. 

34. What will 47,000 of shingles cost, at 3 dollars 75 cents a 

thousand ? ‘Ans. 8 176.25. 

35. Bought 47 hogsheads of siilt, each contaihing 7 bushels, 
for 1 dollar 12 cents a*bushcl; what did it cost ? 

Arjs. 8368.48. 

36. What will a ton of hay cost, at 1 doHhr 17 cents a hun¬ 
dred weight ? Ans. 8 23.40. 

37. If 1 foot of wood cost 63 cents, wluit will 39 cords cost 

Ans. 8 196.56. 
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38. What will 163 buckets cost, at 1 dollar 21 cents a bucket r 

- Ans. $ 197.23. 

39. What will 78 barrels 6f shad cost, at 3 dollars 89 cents a 

barrel ? Ans. 8 303.42. 

40. If 1 pound of salmon cost 17 c^ts 5 mills, what will 

789 pounds cost ? -' Ans. 8138.07,5. 

41. Bought 163 grindstones, at 6 dollars 79 cents each; what 

did the whole «'ost ? . Ans. '$ 1106.77. 

, 42. Sold 49 green hides, at l.dollar 95,.eents each; what did 
they all amount to ? . Ans. 8 95.55. 

43. If a man’s wages be 1 dollar 19 cents a day, what are 

they for a year ? Ans. 18^4.35. 

44. Hired a horse and chaise to go a jouiiiey (^146 miles, 

at 16 cents a mile ; whet did it cost ? Ans. 8 23.36. 

45. If;* be worth 3 dollars 68 cents to plough one acre of 
land, what would it be worth to plough 79 acres ? 

^ Ans. 8290.7^. 

, 46. What will 148 tons of plaster of Paris cost, at 2 dollars 
28 cents a ton ? Ans. 8 337.44. 

47. Bought 79 tons of logwood, at 49 dollars 75 cents a ton, 

what did it cost ? Ans. 8 3930.25. 

48. Bought 5 gross bottles of castor oil, at 37 cents a bottle , 

what did it cost ? . Ans. 8 266.40. 

49. Sold 19 dozen pair of men’s gloves, at 47 cents a pair , 

to what did they amount ? Ans. 8 107,16. 

50. Bought a hogshead of wine for 97 cents a gallon, and 
sold it for 1 dollar 75 cents a gallon: what did 1 gain ? 

“ Ans. 8 49.14. 

51. Bought 75 barrels of flour, at 5 dollars 75 cents a barrel, 
and sold'•It at 6 dollars 37 cents; what gain ? 

^ ' Ans. $46.50. 

52. Bought 17 score of penknives, at 17 cents each; what 

did they all cost } Ans. 8 57.80. 

53. What will 17^ tons of coal cost, at $ 9.62 per ton } 

Ans. 8 168.35. 

54. What will f9 barrels of cider cost, at 8 1.37^ per barrel ? 

* Ans. 826.12,5. 


DIVISION. 

RULE. 

With the sum pven for the dividend^ proceed as in Simpk Division^ 
and the result will be the <iuoticnt in, the lowest denomination coniained 
in the dividend. 
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The ruU for pointing off cents and nails is the same as in Mvlhphi atzon. 

If tk*> dividend umsist of dollars only^ and he eithti smulh thqn the 
divisor^ or not divisilde by it without <4 reinairidn^ annti \io or three 
ciphersy as tlw case may ntjuirejUnd the yuot' • 1 ' In tt atj or mills 
auordmgly. 

1. If 97 bushels (^‘Svheat cost $ 147.8,^,^^ .-iia+ is the value 

of one bushel ? 81.5*214. 

OPERATION. * 

97)147.82,8(81.52,4 

97 

485 

232 

194 

m 

388 * 

2. Bought 1789 acres of land for 8 1699.55; what eost onv 

acre? , ■ Ans. 80.95. 

3. A trader sold 425 pounds of sugar for 8 51.00 ; what was 

tlio cost of one pound ? Ans. 8 0.12. 

4. When rye is sold at the rate of 628 bushels for 8 471.00, 

what IS that a bushel ? Ans. $ 0.75. 

5. A merchant bought 329 yards of broadchth for $904.75 ; 

what cost one ^-^ard ? Ans. $2.75. 

6. VVlien a chest of ten contain]ng t2 pounds can be bought 

for $ 31.50, what cost one pound ? An^. $0.75. 

7. If it cost $1100 to supiMirt a family 365 days, what 

would be the expense per day ? Ans. $4.00. 

8. A shoe-dealer il$td 125 ca«ics of shoes 250$; what 

was the cost per case ^ Ans. $ 20.00. 

9. A flour-merchant sold 475 barrels of flour for $2018.75; 

what cost one barrel ? Ans. $ 4.25. 

10. Bought 12 barrels of pears for 873.50; what cost one 

barrel ? Ans. 8 1.75. 

11. If 1624 pounds of pork cost 897.41, ^hat cost me 

pound.? • • Ans. $0.06. 

12. If 47000 shin§^ cost $ 176.25, what is the cost per 

tlio' ^and ? ” Afls. 8 3.75. 

13. Bought 148 tons of pfaster of Paris for 8 337.44 ; what 

was it per ton ? Ans. $ 2.28, 

14. If 78 barrels of fish cost $ 303.42, what will one barrel 

cost Ans. 83.69. 

V 7 
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15. A fanner sold 691 bushels of wheat for $ 863.75; what 

was*it per bushel ? Ans. $ 1.25. 

16. If a man earn $434.35 in a year, what is that per day? 

. Ans. $ 1.19. 

17. Sold 169 tons of timber for $ ; what cost one 

ton ? ^ ^ 4.68. 

p 18. What cost one pound of leathei? if 789 pounds cost 
$142.02? ' > ^s. $0.18. 

19. If 369 tons of potash cost $ 489^1^95, Imt will be tlie 

price of one ton ? Aro. $ 132.55. 

20. Boimht47 hogsheads of salt, each hogshead containing 

7 bushels, tor $ 368.48; what cost one bushel ? 1.12. 

21. If 19 cow of wood cost $ 106.97, What com (me cord ? 

Ans. $5.63. 

22. When 19 bushels of salt can be bought for $ 30.$l|l[f5, 

iprhat cost onehushel ? Ans. $ 1.62^*' 

23. If 17 chests of souchong tea, each weiglpg 59 podnds, 

^x»t $ 672.01, what cost one pound ? < Ans. $ 0.67. 

24. Sold 73 tons of timber for $ 414.64 did 1 receive' 

per ton? ^ * *Ans. $5.66. 

25. ^ught oil at the rate of 144.g;allons for $ 234.00; what 

did I give per gallon ? $ 1.62,5. 

26. A landholder sold 47 acres of land forli^774.25; what 

did he receive per acre ? * Ans* $ 37.75 

27. What is the price of one yard of hroadcloth, if 163 yards 

cost $1106.77? Ans. $6.79. 


28. If a farm, containing 144 acres, is valued at $ 10043.71,2, 
what is one acre worth ? Ans. $ 69.74,8. 


BILLS. 


« 


1- '' ^ ]W»ton, July 4, 1835. 

Mr. James Dow, 

Bougl^f Dennis Sharp, 

17 yds. Flannel, ^at .45 cts. 

• 19 “ Shalloon, “ .37 « 

16. «Blue Camlet, « .46 “ 

13 “ Silk Vesting, “ ‘ .87 “ 

9 “ Cambric Mqplin, «“ .63 “ 

29 “ Bombaz^e, ** .56 “ ' 

17 “ Tipking, « .31 « 

19 “ Striped Jean, “ .16 “ 

' $61.33 

^ec^ved payment, ^ 

Dennis Sharp. 
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TO 


4^ 

2. Haverhilf, May 5,183S. 


Mr. Samuel Smith, 

Bought of David Johnson^ 

13 lbs. Tea, 

at 

.98 cts. 

16 « Coffee, 

36 « Sugf, 

(1 

.15 « 

M 

.13 « 

47 ** Chewe, 

«l 

.09 “ 

12 “ Pepper, 

tc 


7 ^ Ginger, 

C( 

.17 « 

13 Choeiolate, 

U 

.61 

8^.45. 


^ ^ Beceiv?d jmjrment,. 




/ 


3. 

t£r. John Dow, 


17 yds. Broadcloth, 

29 ** CSassiUnere, 

60 ***' tileacbed Shirting, 
Ticking, 

Blue Cloth, 

Habit do. 

Flannel, 

Plaid Prints, 
Brown Sheeting, 


Salem,* February 29^ 1635. 
thought of Richard Fuller, 


49 « 
18 

36 « 
49 “ 


at 

85J25 

It 

1.62 

11 

.17 

Cl 

.27 

tc 

ai9 

ct 

2.15 

It 

.61 

tt 

.75 

ct 

.18 


8372.9a 


Received payment, «j . . « » ; 


4 .' . «■ 

Mr. John Rilley, 

10 pair Boots^ 

19 “ Shoes, 

83 Hose, 

47 lbs. Ginger, 

91 Chocolate, 

47 “ Pepper, 

68 “ Flour, • 

27 pair Gloves, 

# Received payment. 


"9 

Baltimore, January 20, 1835. 

• 

Bought of James* Somes, 
at 82.75 
“ ' 1.25 

« . 1.29 

« #17 

« .39 

“ ^ 

« .13 

“ L??. 

825a9a 
James Somes. 
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5. Philadelphia, June 11, 1835. 

Mjr. ]V|o9es Thomas, 

• Bought of Luke Dow, 

27 National Spelling-Books, at $ 0.19 
25 Parker's Composition, 

17 National Anthmetics, 

9 Greek Lexicons, 

6 ^ insworth's Dictionaries, 

27 Greek Renders, 

18 Folio Bibles, 

75 Leverelt’s Ceesar, 

€7 Fibk's Greek Grammar, 

15 Flam’s Cicero's Orations, ***■ 

• “ 

^ ileceiveii payment, 

Luke Dow, 

Timothy True, 


4( 

(t 

u 

(( 

4( 

tt 


,27 

) 4>50 
'*2.25 
9.87 
.31 
,76, 

1.12 

$423.09. 


.^1 


6. Boston, 26, 1835. 

Dr. Enoch Cross, 

Bought of Maynard & Noyes, 

14 oz. Ipecacuanha, at $$j67 

23 ‘V Laudanum, 

17 “ Emetic Tartar, 

25 “ Cantharides, 

27 “ Gum Mastic, 

66 “ Gum Camphor, 


lit 

(( 

tc 

u 

tc 


■-89 

1.25 

2.17 

.61 

.27 

$ 136.94. 


Received payment, 

' / Maynards'Noyes, . 

' by Timothy Jones. 

7. Newbuiyport, June 5, 1835. 

Mr. John Somes, 

Bought of Samuel Gridley, 


7 } yds. Brgadcloth, 

at 

$450 

16| lbs. Coffee, 

18J “ Candles, * 

•V 

.16 

cc 

c 

' .25 

30 Soap, 

M 

' *17 

3 “ Pepper, 

tt 

.19 

7^ “ Ginger, 

u 

.18 


Received payment. 


$48.01^ 
Samuel Gridley. 
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8. Boston, May 1,1635. 

Mr. Benjamin Treat, 

* Bdught of John True, 

37 Chests Qreen Tea,’ at $25.50 

41 «- BNL do. . « 16.17 

40 Chem of Imheiial Tea, 97.75 

13 Crates Liverpool mure, “ . 169.87 

* * $7718.28. 

" Received payment, 

’ John True.' 


9. 


Mr. John Cummings, 


97 bbl Genesee Fbur, 
107 ** Philadelphia da 
87 Bahamore do. 
196 ^ Richmond da 
275 " HewaidSt da 
69 bu. 

18$ Virginia Com, 
$8^** Nofth River do. 
169 « Wheat, 

76 Ton Lehigh Coal, 

89 “ Iron, 

49 Grindstones, 

39 Pitchforks, 

'ssas- 

78 Shovels, 

187 Spades, 

91 Plough^ 

63 Harrows, 

47 Handsaws, 

85 Mit^ws, 

47 cwt Steel, • 
57 LedU, 

' « 

Received payment, 


New York, July 11, 1835. 
Bought of Lord dcIBecomb. 


at 

$6.25 

It 

5.95 

u 

6.07* 

41 

5.75 

Cl 

7.25 

II 

1.16 

H 

.67 

II 

• .76 

tc 

1.37 

II 

9.67 

II 

69.70 

Cl 

$.47 

It 

1.61 

II 

.17 

if 

• 

.6^ 

II 

1.17* 

•1 

. .85 

U 

11.61 

tt 

17.15 

u 

» 

ai6 

II 

«18.15 

w 

9.47 

M 

6.63 


$ 17315.I& 
Lord & Secomb. 


I 


7 * 



TO COMPOUND MULTIPLICATION. [skct.xiv. 

•i 


Section XIV. 

COMPOUND multiplication/ 


CASDa ^ . 

Compound Multiplication consists in' mulnumbers 
of difTercnt denominations by simple numbers.. 

1. What will 6 bales ■of cloth cost, 12s.’*74. per bale ? 

£. B. d. In this question, wo 7d. by 6, and find 

7 12 7 product 4o be 42d. This we divide by 12, the 
0 ' number of pence in a shilling, and hnd it contains 
^ —jg—g 3s. and 6d. Weavrite the 6d. under the pence, 
and carry i to the product of 6 times 12, and find 
the amount to be 75s., which we reduce to pounds by diviifing 
them by 80, and find them to bo Stf. 15s. We write down the 
shillings under the blnllmgs, and carry 3 to the product of 6 
tiipes 1£ i and we thus find the answer t^,be 45c£. 15s. 6d. 

From file above illustration we deduce th^ following 


y 

»( 


RULE. 


When the tnuU^lier ix less than 1%^ multiply hf and 

varry as in Compound Additvm. ' 1 . 

Note. —For the answers in Multiplication, See Section XY., in Di¬ 
vision. , , 

i'- 

2. What cost 9yds. of cloth, at IX. 3ti. 8d. per yard ? 

Ans. lOX. 13s. Od. 

8. What cost 7bbls. of fiour, at IX. Qa* 7^d. per barrel ? 

4. Wfial cost 81ts. of Cayenne pepp^R^ 7s. 9^d. per lb. ? 

6. Mujtiply lOyU. 3qr. 3na. ^ 5. 

fi. Multiply 3cwt. Iqr. 8lb. by 9. ’ 

7. Multiply 7T. llcwt. Iqr. 20lb. by 5. 

8. Multiply 7 days 15h. 35m. ISsec. by 10. 

9. Multiply 18X. 16s. 73d. by 4. * Ans. 75X. Cs. 6d. 

10. Multiply 15X. 11s. 8^d. by 8^^ Ans.^4X. 13s. lOd. 

11. Multiply 27X. 19s. n^d..byf;' AWa725lX. 19s.7J^d 

12. Multiply I9X. 5s. 7|-d. by 11. Anii 21%jf« Is. 

13. Multiply 81X. 14s. 9d. by 8. ^ Anj|. 65%. 18s. Od 

14. Multiply 15X. 18s. fid. by 7. ‘ Ai lllX. 83. llo 
1.5. Multiply 13£. 5s. 4f(j’. by 12. Ans. 159X. 4s. 0<i. 

16. Multiply 171b. 7oz. 13dwt. 13gr. by 9, 

17. Multiply 151b. lloz. 19dwt. Ifigr. by 7. 
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18. Multiply 16T. IScwt 3qr. 131b. 12oz by 11. 

19. Multiply 13T. 3cwt. Iqr. 14lb. 13oz by 8. 

20. Muluply 2ib 5S 55 19 M^gr. by 8. 

21. Multiply 47yd. 3qr. 2n?i. 2in. by 7. 



Itipfy 16deg. 20m. 7fur. 12rd. 8ft liin. l|bar. by 6. 

25. Multiply 16A 2R. 4p. 19yd 7ft 79in. by 11. 

26. Multiply 7 cords 116ft. 1629in. by 4. 

27. Multiply 29h||4. olgal. 3qt. Ipt. 3gi. by 7. • 

28. Multiply 3 tuns Slihd. 56gai. 2qt. by 9. 

29. Mjudtiply 7hhd. 5gdl. 2qt Ipt by 8. 

30. Multiply 19bu 2plc. 7qt Ipl. by 6. 

31. Multiply 36ch. IHbu. 3f)k. 7qt Hy 7. 

32. Muluply 13y. 316d. 15h. 27m ^sec by 8. % 

33 If a man gives each of his 9 ssons 23A. 3R 194 p*i what 
do ftioy dll receive ? • 

34. If 12 men perform a piece of 14bor in 7h. 24m. SOse^., 
how long would It take 1 man to perform the same tae^ ? 

35 If 1 bag qon^^pi S&a. 2pk. 4qt, what quantity do 8 bags 
< oiitain ^ '' '* W 

i CASE II. 

Wh4n tl^ftlhltiplieris morcth<in 12, and is a composite num¬ 
ber, that IS, a number which is the product of two oi more 
numbers, the quei|tiQn is performed as m the followuig 

L\^yiiri, • 

36. What will 42 rards of c lotli cost, at 6s. 9d. a yard ? 

8 cl in this exan^lo, we fthd that 6 

6 9 multiplied by 7 will produce the 

6 quantity 42 yards. We there fore 

2 0 6 = price of 6 yds. ”»uliiply 6s 9d./irst by the 6, and 

7 then its product by 7 ; ami llie last 
fi—:r“" „ yio j product, 14£. ,3s. 61 is iht answer 

11 J '' = P"<-®y42yds-orpnccofthe'48j’ar<ls. 

The pupil will now see the pibpriety of the following 
, , RULE. * 

Yulhphf hf one of tfw factors of the eompowe number, and the prod* 
vet thus ohtaiiu A by tht other, 

37. What will 16 yards of velvet cost, at 3s. 8d. per yard ? 


jt 

0 
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38. What will 72 yards of broadcloth cost, at 19s. lid. per 
yard 2 

39. What will 84 yards ofootton cost, at Is. lid. per yard ? 

40. Bought 90 hogsheads of sugar, each 12cwt 

2qr. 111b.; what was the weight of^e whole 1^ " 

41. What cost 18 sheep, at os. wn. a |moi|K 

42. What cost 21 yards of cloth^t Os. lldL^fUd ? 

43. What cost 22 hats, at 11s. 6d. «u:h ? 

44. If 1 share in a certain stock be^dued at ISif. 8s. 9^d., 

what is the of 96 shares ? ^ 

45. If 1 spoon weigh # 02 . 5dilrt 15gr., what is the weight of 

120 spoons ? ^ 

46. If a man travel 24m. ^fur. 4rd. in 1 day, how*^ will he 

go in 1 month ? i ^ 

4n, If the earth revolve 0** 15^ per minute, how far per hour 2 

48. Multiply 39A. 3R. 17p. 30yd. 8fl. lOOin. by 32. 

49. If a man be 2d. 5h. 17m. 19sec. in walking 1 degree, 
l)pw long would it take^m to walk round the ehA, allowmg 

days to a year ? 

* J A 

‘ ' CASE 

When the multiplier is such a numbllr as cannot be pro¬ 
duced by the p.oduct of two or more numbers,' should pro¬ 
ceed as in the following 


EXAMPLE. 


50. What is the value of 53 tons of iron, at 16Jf. 178. lid. a 
ton? 

£ B d . 

18 17 11 

5 ‘ 


£. 1 . 4 

18 1% dl 

* 


94 

9 7 


10 

944 

15 10 

56 

13 9 

1001 

9 7 




price of 5 tons. 56 13 9 =;= price of 3 tons. 

priceof50ton8.i Because 53'is a prime 
p^nce of 3 tons, numbeiw that is, it cannot be 

price of 53 tons. pw>d“p» “f 

^ r • any V^ro lumbers; we there¬ 

fore 6nd a convenient composite nuipber les^|||^)mn the given 
number, viz. 50, whif^ may be produced by imdtiplying 5 by 
10. Having found me pd^ of, 50 tons by the last Case, we 
then And the price of ^ remaining tons by Case I., and 
add it to the former, making the value of the whole quantity 
1001£. 9a 7d. 
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The pupil will hence perceive the propriety of the following 

* RULE. 

« 

TcJtefor srUXefsive multipliers two or more numbers ^ xohose continued 
product wiU hi iWOrdU the proper muJUphir^ and then find the value of 
thk remainder filf QtseeJ.^ ana the sum of the last two prodwUs will be 
the answer*, >*:] 

51. What 'Win 57 gallons of wine cost, at 8s. ^d. per gallon*? 

52. Bought 29 lots,of wild land, each containing 117A. 3R. 

27p.; what were the ccjiftcnts of the' whole ? • 

53. Bought 89 pieces of cloth,' eaph containing 37yd. 3qr. 
2na. ^2in.; wh.il was the whole quantity ? 

54. Bought 59 oosks of wine, each containing 47gal. 3qt. Ipt.; 

what was tho whole quantity \ % 

55. If a man travel 17m. dfur. 13rd. 14ft. in on| day, how 
far will he travel in a year ? 

56. If a man drink 3gal. l^t. Ipt. of beer in a week, Ijow 

much will he drink in 52 weeks ? , 

57. There are 17 sticks of timber, each contanung 37H 
97ftin.; what is the whole quantity ? 

58. There aJK 17 piles of wood, ehch containing 7 cords 
98 cubic feet; what is the whole quantity? 

59. Multiply 2hhd. 19gal. Oqt. Ipt. by 39! , 

60. Multiply 3bu. Ipk. 4qt. Ipt. Igi. by 53. 

61. Multiply 16ch. 7bu. 2pk. Oqt. Opt. by 17. 


BILLS. 


1. . London, July 4, 1835. 

Dow, Vance, & Co., of Boston, U. S., 

Bought ftf Samue>Snow, 
8s. *4d. 


45 yds. 

Broadcloth, 

at 

50 

(( 


tk 

56 

(( 


ki 

63 

(( 

(( 

u 

72 

u 

u 

u 

81 

Ci 


C( 

35 

(( 



99 

(i 

« « 


66 

(( 

cc 

t( 

33 

(1 

ti 

(( 


10s. 6(1. 

3s. 74d. 

12s. ll|d. 

19s. lid. 

9s. *3d 
19s. 7^iL 
16s. O^d. 

8s. lld.» 

168. H^d. 

37&6. 7s. Ofd. 


' Received ^yment, 


Samuel Snow. 
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2. 

Mr. John Voan, B 

46 Ivory Combs, at 

47 lbs. Colored 'fliread, 

51 yds. Durant, ** 

52 Silk Vests, «« 

53 Leghorns, ** 

, 57 ps. Nankin, “ 

58 lbs. Wlllte Thread, “ 


Beceived payment, 


Quebec, Jan. 8,1835. 
Bought of Vans & Coiaiuiity 
Bit 3s. 5^d. ^ 

6& 9id. 

« la 8d. 

« 9Jd. 

“ 8& sId: 

“ 93- lljJ. 

H*' B8£. 16& 5^ . 
nent, Vans & Conant 


Mr. James Savage^ / 
83 gals. Lisbon Wine, 
85 Port do. 

. 86 ** Madeira do. 


Montreal;, July 4,1835. 
Bought of Joseph Dowe, 
at 6a 7d. 

» 3s. 9^. 

«* 4a 11|«. 

3a ^d. 

“ 5a 'm 


87 Temperanop da “ 3a (f4d. 

89 «'• Oil, “ 5a 'm 

91 I^f^^oms, ** 19a lO^^d. 

92 Iba Green Tea, “ 3a l|d. 

93 pair Thread Ho$e, ” 484 4|d. 

94 ** Silk GNloves, ** 3a 3jd. 

95 Silk Hose, “ 6s. 6^d. » • 

97 yds. Iiinen, “ 5s. 5}d. 

98 gala Wmter Strained Qil, 7^ , 7|d. 

338lf. 19a 2^d. 

Beceived payment, Joseph Dowa 


Mr. Saaiuel Simpson, 
19 yds. Cloth, 

23 “ Worsted, 

26 “ Baize, 

29 Camlet, 

31 “ Bombazme, 
34 “ Linen, 

37 “ Cofton, 

38 » Flannel, 

39 “ CdKco, 

41 “ Broadcloth, 
43 ** Nankin, 


Montreal, *June 17,1835. 
Bought of lAckm^n, Grey, de Co. 
at la 6^ 

« 7a S^d. 

« 3a IIH 

“ 6a lO^d. 

« la 5id. 

“ 8a 7l 

11a si 

“ 6a 41d. 4^- 

“ 3a l<4d. " 

“ ‘6a 9id. 


Nankin, 7s. 5}d. . 

^ 106jtf. la ll^d. 

Received payment, Laekington, Grey, & Co. 
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5. ^ Liverpool, June 2, 1635. 

John Xon^i of Philadelphia, U. • 

A Btfught of Thomas Hasseltine, 

297 yds.’‘'Siladi Broadclpth, at 17s. 3^d. 


473 

512 

624 

765 

109 

698 

315 

713 

519 

147 

386 

137 

^99 


Blue do. 

“ l^ite do. 

Black Velv^ 
Green doii 
Red do. 

White do. 
Carpet, 

Black Kerseymer^ 
Blue do. 

Green do. 

Black Silk, . 


Received payment. 


9s. ll^d. 

15s. lOd. 

13s. 8d. 

19s. 9^d.» 

13s. 5^d. 

158. 6|d. 

14s. 3^d. 
lls. 7|d. 

13b. 6|d. 
lei 7fd. 

14s. 3^d. 

19s. 9d. 

158. 8d. 

501&ff. es. ll^i. 
Thomas Hasseltine. 


• 

6. London, May 11 , 1846, 

Messrs. Kimball, Jewett, & Co., of Boston, U. S., 

Bought of Benjamin Fowler, 

£. 8. d. 


2345 yds. Red Broadclotli, 

at 

l£. 

17s. 

9id. = 

4428 

12 

74 

7186 

44 

Green do. 


3£. 

15s. 

84d. » 

27202 

0 

1 

bOil 

44 

Black do. 

<( 

2£. 

IBs. lOld. 

23574 

0 

81 

6789 

<4 

Blue do. 

4( 

l£. 

6s. 

9d. 

9080 

• 5 

9 

3178 

44 

White do. 

(t 

2£. 

Is. 

7}d. Jbi 

6617 

10 

64 

2365 

C4 

Pongee Silk, 

l( 

l£. 

2s. 

84d. » 

2685 

5 

n 

5107 

14 

Black do. 

IC 

1£. 

7s. 

54d. = 

,7006 

3 

3| 

4144 bales Cotton Cloth, 

il 

3£. 

16s. 

84?.= 

17030 

19 

3 

7777 

(( 

Irish Linen, 

Cl 

17£. 

198. 

9d. =] 

139888 

15 

9 

1234 

it 

Nankin, 

If 

7£. 

15s. 

lid. = 

9620 

1 

2 

4567 

(i 

Flannel, 

t( 

S£, 

168. 

7id.:^ 

40332 

6 

44 

9876 

IC 

Bombazm^ 

(( 

3£, 

5s. 

5}d. era 

32333 

12 

3 

7658 

(t 

Calico, 

II 

9£? 

178. 

64d.= 

75638 

14 

1 

8107 

<( 

Camlet, * 

11 

S£, 

68. 

Old. = 

67313 

8 

84 

4725 

t( 

Baize, 

II 


7b. 

9|d. = 

16020 

14 

0| 

5670 

tt 

Durant^ 

II 

A£. 

IBs. 

54d. = 

27907 

0 

74 


506688J6.108.4|d. 

Reodved payment, 


Benj'amin Fowler. 
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Section XV. 


COMPOUND DIVISION. 


CcfittPOUND Division is when tiie dividenl of several 

deoommatioDS. 


'j 


EXAMPLES* 

1. Divide 59d£. 8s. 9d. equally aimollig 5 pertotts. 

£ ad Havmg divided thcp'pounds by 5, we find 
5)598 6 9 remamujigy whudi are 60s ; to tlicse we 

add the 8s, m the question, and again divide 
by 5 and find 3b. remdiningf which arc 36(1 


119 al3 9 


s 

lb 


to these wc add the OcV in the auGstiony and divide their silm 
by 5. The several quotients wi write under their prospective 
denominations. 

Divide 168 j£. 15s. Od equally among 36 men 

- When the diviaollyis more than 1^ we 
usually perform the operation by Long 
Jhvision. In the present example, we 

* first divide the pounds by 36, and obtain 
' 4£ for the quotient and 21 £ rcmdinmg, 

* which wc reduce to shilU^ and annex 
Jic 15b , and agam divide by 36, and ob¬ 
tain 13b |br thsiquoticnt The rernaiiidc r 
we reduce to peifib, and again divide, and 
obtain 9d. for the quotient. 


36)168 
141 

21 

20 

36)495(13s. 

36 

135 
108 • 

27 

12 

36)324(9d. 
324 


From the above examples and illustrations we deduce the 
following 

RULE 


Dii tde the highest denominalton of the dtvtiend hy the divnor^ and^ 
if then be a remainder^ reduce it to tile next fotoer^enorntnahon^ adding 
to the number thus found the number tn titf dimden 4 of the tame de¬ 
nomination D^mde the result thus obtained by theduitor, and^ tf 
there he a remainder^ proceed at before, tell all tw dcnommationt of the 
dividtnd are taken, or till the uork ts finished The turatsiie quo- 
tientt mil be of tht tame denominationt mth the suciessioi numltrs 
diiided, or will correspond with the several ddhomsnatxons qf the dtm- 
dend 
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Nots. —When the operation is performed liy Short Division, the 
severtJ quotiettle must be placpd under theur respective denomindtiyns. 

2. Wheii 13s. Od. i6re paid for 9 barrels of flour, what 
IS the cost of cRieLl||rrel ? 

3. If 7bbls» bf sBoif cost I0£. Os. 4^d,, what ctfst one barrel ? 

4. Paid 3^ 2^* 4d» for of Cayenne pepper; what was 

the cost of ^ * f 

p* Divide ^na. equally arbong 5 persons. 

0 . Divide 29owt. Sqi^Jpblb. equally among 9 persons. 

7. If 5 pair of,QXen intone year ofAissme ^ tons ITcwt. Oqr. 
161b. of huy, what quaiftity would sufficient for one pair ? 

8. If one man* could perform a piece of labor in 76 days llh. 
53m., how long wsDiild it take 10 mett 4o perform the same 


*Ans. 16 £. 18fs. 9^d. 
Ans. 13s. 6^d. 
Ans. 5^d.* 

' Ans. 13£. 5s,4^d. 
Ans. 18£. 16s. 7^d. 


labor ^ JH 

9. Divide 151£. 19s. lH<ff6y 9. 

10. Divide 350£. Hs. 3fd. by 519. 

11. Divide 225£. Is. lO^d. by 63. 

1^ Divide 159£. 4|^d. by 12. 
li Divide 75£. 6s?6d. by 4. 
l4 Divide 11 1£, 8s 1 Id, by 7. 

15. Divide 159£. 4s. 9d. by 12. 

16. Divide 1581b. 9oz. Idwt. 21gr. by 9. • 

17. Divide n lib. lloz. 17dwt. 9gr. by 7. • 

18. Divide res tons Icwt. 2qr. lllb 4o2. by 11, 

19. Divide 105 tonSiS^ewt. Oqr. 61b. 8oz. by 8. 

20. Divide 191b 9§ 4$ 2D 9^. by 8. 

21. Divide 335yd. 2qr. Ona Ojin. by 7. 

22. Divide 215m. 7fur. Ird. 14ft. 6in. by 12. * 

23. Divide 119deg. 8m. Ofui. Ord. Hd. 1ft. 6in. by 9. 

24. Divide 97deg. 55m. 7fur. 35rd 4fl. 2ift. Ibar. b/ 6. 

25. Divide 181 A. SR. lip. 6yd. 4fl;. 41in. 6y 11. 

26. Divide 31 cords 83fl. 1332in. by 4. 

27. Divide 209hhd. 55gal. 3qt. Opt. Igi. by 7.' 

28. Divfde 35 tuns 3hhd. 4gal. 2qt by 9. 

29. Divide 56hhd. 45gal. by 8. 

30. Divide 118bu. Ipk. bqt. by 6. * 

31. Divide 255clfl 24bu. 3pk. Iqt. by 7. * 

32. Divide IlOy. 343d. 3h. 41m. 12sec. by 8. 

S3. A man divides hie of 214A. 3R. *12p. equally 
among hib 9 sons; how much does each receive ? 

31. If one man perform a certain^ piece of labor in 3da. 16h. 
54m., how long would it take 12 men to perform the same 
work ^ 


N R 
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35. A fariQ^ has ^ bushels of rye, which he wishes pui 
into 8 bags; raw inuch joqpst each bag oontain ? 


CASE 11. 

' ' * ’ / 

When the aivisor is a compQinte nutabery as in the 

following ,,, ( 

EXAMFLIS* ;/ 

Wk 

6d: 





36. If 42 yards of cloth cost 14£j 
of 1 yard'? 

£ H d In m dSdifen* we find the component parts 

-_ .t_ AiL>S n _ .1 



l!, wldlt is thb va^ 
Ans. 6s. 9d.. 


7)14 3 6 of 42 are 

6 ) 2~()~6 P "®® 

0 6,9 

^from the abovot we deduce^ the ibllowi% 
• . . RULE. 


; W^ therefoi^ first, divide the 
en ^vidc the quotient by 6. 


Divide the dividend by one of the component parts, and the ^tient 
thence arising by oth^^ am the last guotimt will be th^ answer. 

Note —To find the true remaindhr; multiply tlie last remainder by 
the first divisor, and \o the product add the first remainder. 

37. If 16 yards of velvet cost 2£. IBs. 8d., what will 1 yard 

CO«!t ? ^ * J» 

38. If 72 yards of broadcloth cost fil£. 14s. what is the 
value of 1 yard ? 

39. If 84 yards of cotton cost 8£. Is. Od., what will 1 yard 

cost ? " ^ 

40. I? 90 hogsheads of sugar weigh 56T. 13cwt. 3qr. 101b., 
what is tile weight of 1 hogshead ? 

41. What w;U be the price of 1 sheep, if 18 cost;£j£. 4s, 3d. ? 

42. If 21 yards of cloth cost 10£. 8s. 3d., wha]& the price 
of 1 yard ? 

43. What is l^e value of 1 hat, wheq cost 12£. l^s. Od. ? 
41. When 96 shares of a certeip stock are valued at 1290<£. 

4s. Od., what would be die coct of 1 share ? 

45. If 120 spoons weigh 321b. 9oi.. 15ds^, wh&t does 1 


weigh ? 


w 


46. If a man in 1 month travel 746m. 5fur. Ord., how far does 

he go in 1 day ? , * 

47. If the earth revolve 15^ on its axis in l^hW^how far 

does it revolve in 1 minute ? ^ 
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48; Divide 1275A. 2R. 16p. 22yd. 8ft 82iiu ^equally among 
32 men. , « ■ 

49. If a man walk round the harth in 2y. 68d. 19h. 54m., 
how long would it ipke him t 9 walk 1 degree, allowmg 365^ 
days to a ye^ ? | « 


The follow^ questions ere to be |ferfonncd as the second 
example of slBctiottk ' « * 

50. If 53 tons of ireffi^cost lOOiU^. 1^ 7d., what is the value 

of 1 ton? • * 

51. If 57, gallons of wine cost<^|j|§* lls. 5^d., what cost 1 

gallon ? ^ * 

52. Divide 3419A. 2R. 23p. byR^^A^ 

53. If 89 pieces of cloth |||bn1mn S^dyds. 3qil^ na. O^ui., 

how muchsdoes 1 piece contmn ? • ^ 

54. If 59 casks contain 44hh4* 52gal. 2qt Ipt. of wine, w|;iat 
are the contents of 1 cask ? 

55. If a man travel% 1 year (365 mys) 6357m. 5far, HrJ." 
how far is that per day ? 

56. When 175gal. 2qt. of beer are drunk in 52 weeks, how 
much is consumed in 1 week? 


57. When 17 sticks of timber measure 45T. 38ft. 1074in., 

how many, feet docs 1 contain ? * 

58. Divide 132 cords 2 ft. by 17. 

59. Divide 89hhd. 52gal. 3qt. Ipt. by 39. 

60. Divide 179bu. 3])k. 5qt. Opt Igi by 53. 

61. Divide 275ch. 19bu. 2pk. equally among 17.men. 

62. Divide 796.£. 19s. 8 d. by 386. Ans. 2£. Is. Sjggd. 

63. Divide 61Ri6. 16s. 7d. by 571. Ans. 1 £. Is. 85 ^®rd. 

64. Divide 1678£. 14s. 3d. by 97. Ans? 17£. 6 s.»lkd. 

65. Divide 697T. 18cwt. 3qr. 14lb. by 140. . 

Ans..4T. 15rwt. ^qr. ^2rW^* 

^6. Divide 916m. 3fur. 30nl. lOlt. Gin. by 47. 

Ans. 19m. 3fiir. 39rd. 13ft. 2 |^iii. 

67. Divide 718A. 3R. 37p. by 29. Ans. ^lA. 3R. 

68 . Divide 815A. IR. 17j]iiA200ft. by 87. , 

• . ^ns. 9A. IR. 19p. 139|fft. 

69. Divide 144A. 3R. 18p. 3yd. 1 ft. 36in. b> 11 . 

‘ Am. 13A. OR. 27p. 3yd. Oft. 45fVn. 

70. Divide 6718 j£. ISsTlld. by 47. 

^ Ans 142i^. 19s I'^^d 

71. Divide 1237i:. 17s. 4d. by 86 . .Ans. 14£. 7s. lo||d! 

72. Purchased 18T. 17cwt 3qr. 201 b. of copperas, at 4 cents 
per pound. I sold 4T. 6 cwt. Iqj. 14lb. at 5 cents per pound, - 
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and 7T. Icwt. 3qr, lidb, at 6 cents per pound. Moses Atwood 
purchased on^^ fottrith of the remainder at 6 cents per pound. 
Otie half of whaUthen remilined I sold to J, Gale at 10 c<‘nts 
pff pound. The Remaining quantity 1 Bpld^fD X Smith at 12 
eeq^^per pound; but ho TirwnM|i and 1 lose 

hawiiy debt What have 1 gained by my pwejSm ? 

‘ ^ ^$ 1001 . 34 . 

QUESnON^ x^I^^bfobIed 

1. If 7 pair of^fl£p|raS9||8.75t what will one pair cost ? 

whafwtf 20 pairs Ans.* $20.00. 

2. If 5 tons of witat will 1 ten cost } what will 

17 toiw co||^ * ^ Ans. $ 289.00. 

3. Whey^ 0.7 5'y h* paid for agal. of molasses^ ^hat is the 

valdh of Igal. ? cost 37gal. ? > Ans. $ 9.25. 


1. If 7 pair oF(AP|^n|n8.75t what will one pair cost ? 

whafwtf 20 pairs Ans.* $20.00. 

2. If 5 tons of witat will 1 ten cost } what will 

17 toiw co||^ * ^ Ans. $ 289.00. 

3. Whey^ 0.7 5'y h* paid for agal. of molasses^ ^hat is the 

valdh of Igal. ? cost 37gal. ? > Ans. $ 9.25. 

4. Gave $ 1.92 for 41bs. of ^ea; what cost lib. ? what cost 

^7lbs. ? » Ans. $ 17.76. 

5. For 121bs. of rice I paid $ 1.08; wnat-was paid for lib.; 

and what must I give for 25! bs. } Ans. $ 2.f2!5 .. 

6. Gave S. Smith $ 63.00 for 9 tubs of butter \ what was the 

cost of 1 tub ? W^at cost 27 tubs ? Ans. $ 189.00. 

7. T. Swan can walk 20 miles in 5 hours; how far can ho 

walk in 1 hour ? How long would it take him to walk from 
Bradford to Boston, the distance being in a straight line 28 
miles ? Ans. 7 hours. 

8. If a hungry boy would eat 49 crackers in 1 week, how» 

many would* he eat in 1 day ? hotH^ many would be sunicient 
to last him 19 days ? Ans. 133 cmckors. 

9. Ga’^e $ 20 for 5 barrels of flour; what cost 1 barrel ? 

what cost *40 barrels ? Ans. $ 160.00. 

J(||0. For SIbs. of lard there were paid 36 cents; 'sAiat was the 
c^t of 37lbs. ? Ans. $ 4.44. * 

11. Paid F. Johnson 72 cents for 9 nutmegs; how niany cents 

were paid for 1 nutmeg; and what should be charged igbr 37 
nutmegs.^ ' Ans. $2.96. 

12. Paid 2£. 17s. 5d. for ^Ibs. of sugar; what cost lib. ? 

what cost 76!bs. ? c Ans. 

13. Paid 4.^. 3s. lid. for 76 pounds of sugar; what cost 

52lbs. ? Ans. 


14. If 521bs. of sugar cqpt 2£. 1^7s. 5d., how many pounds 

can be purchased for 4£. 38. 1 Id. ? Ans. 

15. When4£. 3s. lid. are paid for 76lbs. of sugar, how 
many pounds can be obtained for 2£. 17s. 5d. ? Ans. 
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^6« 20 bushels of wheat for 8^. Ss. lid.; what cost 

1 buslmcost 200 bushels ? • 

17. Paid jSkfi^diey 61jf. 19s« 2d. for bushels of wheat'; 
what cost 20 tnnbels ? wns. 


what cost 20 

18. Mr.U 
he have p$|| 

19. If 8 bli 


20. If 17 Mips, of^hes 

bushels ? ^ 

21. Gave 10 £, 4s. 3d. for 
yards ? 


4s. 2d, for 10yds. of cloth; wh^j^uld 
hfyds. ? Ans. 31^ 

of flour cost 2 £. IS^., what cost 29 bal^ls ? 


^ ^ Section ’ * 

VffLGAR FRACnlTO. ’ * 

Fractions are pai4 of an integ^er, or whole number. 

An integer is any whole number or quantity, as 1, 7,11, dtc., 
or a pound, a yard. 

VuiiGAR Fractions arc expressed by t\iip numbers, called 
the Numerator and Den'ominator; the former R&oac, and the 
latter below a line. 

rp, ( Numerator 

^ ( Denumln itor 11 

The Denominator shows mtd how many parts* lljc integer, or 
whole number, is divided. 

The numerator shows how many of these parts are taken, or 
cxpicssed by the fraction. • • 

1. A proper fraction is one whose numerator is less than the 

dcnorninwor; as • % 

2. An improper fraction is one whoso numerator exceeds or 
IS e(|i4al to the denominator ; as or |. 

3. A single or simple fraction consists of bat one numerator 

and one denoinir^tor; as • 

4. A compound fraction is a fraction of a fraction, connected 

^by the ^ord.ojf; as | of | of | of J. » 

5. * A mixed numlK?r is an integer with a fraction ; as 5J. 
G. A complex fraction isfraction having a fraction or a 

mixed number for il9numerator or denominator, or both; os, 

I i 7 

J*’|’7ViT” 95- 

ft* 



90 


VULGAR FRACTIONis. 


[sect. eti. 


7. The terms of a fraction are the numerator and denominator; 
the anumerator bjpng the upper term, and the denominator 
the lower. n 

9. The greatest (Iminmon measure of two or more numbers 
i s^Sbe largest number that will dividp^^ti^l^j^ ^ 

9. The least common multiple of two or tnO rtL WUmbers is thq 

*least numbon that may be dividltd by tlSaK^ithout a re¬ 
mainder. * Ir 

10. A fraction k' terms, when no number but a 


10. A fraction nA m 
unit will measure 

11. A prime numbe^^^^Hj^ich con be measured only by 
itself or a unit; asJ^^^Hp^lO. 

12. Numbers are to each other, when only a 

unit me^Lsures d||H|Mdcs them both without a remainder; 
thus, 7 and 11 a^Hpme to each other. ^ 

13. * Prime factors <m numbers are those flibtors which can be 
divide^ by no number but by themselves or a uiiit; Uius the 
prime factors of 21 are 7 and 3. 

14. An even number is that which can be divided into two 
equal whole numbers. ■ 

15. An odd numbqr is that whicn cannot be divided into two 
equal whole-numbers. 

16. A square number is the product of a number multiplied by 
itself. 

17. A cube number is the product of a number multiplied by its 


square. 

18. A compdfeite number is that prbduced by multiplying two 
or more numbers together. 

19. The#factors of* a number are those whose continued prod¬ 
uct wilh exactly‘produce the number. 

20. An aliquot pari is that which is contained a precise num¬ 
ber of tinltes in another. 


21. An aliquant part is such a number as is contained in an¬ 
other a certain number of times with some part or parts over, 

22. A perfect nuriiber is that which is equal to the sum ol) all 

its aliquot parts, or is equal,,to the sum ef all the numbers 
that will divide it without a remainder; thus 6 is a perfect 
number, beoausc it can be divided by 3, 2, and 1 ; and the 
sum of these numbers is 6. But 42 is not a perfect number, 
because its aliquot parts are more than 12; thus 6 -j- 4 -|- 3 -f-1 
= 14. 8 is not a perfect number, bedause its aliquot parts 

are /ess than 8; thus 4-|-2 + 1 = But 28, 496, and 8128 
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are perfect numbers. The chief use of a knowledge of these 
numbers 13 in the kigher branches .of mathematics. *, 

23. A fraction |b equal to the luimber of ^es the numerator 
will contalh Blh denominator. 

24. The vc^e ,fraction depends on the proportion which 

the nuniilmiijD^'to thd denominator. 

25. Ratio is ^^g/relation which two numbers pr quantities of 
the same kijffl^ear to each other, and may bq found by divtd- 
’ ing one nu^er by the other. For ex&mple, the ratio of 12 

to 4 is 3^ because 12 4*4 = 3 ^^^;^'^.,t3tio of 4 to 8 is 
because 4 -5-^ by 8 = ^. 



,To find the greatest common of two or more num¬ 

bers, or, to find the j^atest number thaA>wni divide j^wo or more 
numbers, without a remainder.. 


’ Rule. — Divide greater nunJ>er by the lesSj and^ if there he B re- 
maindcr^ divide the lastflivisor In/ it, and so cordinvje dividing the 
divisor by the last remainder until nothing remains, and the last divisor 
is the greatest conanon measure. 

If there be more than two numbers, find the greatest common measure 
of two of them, and then of that common measure and the other numbers. 
If it should happen that 1 is the common measure^ the numbers are prime 
to each other, and are incommeasurable. * 


The above rule may be illustrated and demonstrated by the 
following example. 

Let it be required to find the greatest common measure or 
divisor of 21 and 88. • 

According to the rule, w'c first divide 88, the greater num¬ 
ber, by 24, the less; for it is evident that,no*n\imbpr greater 
than the less of two numbers can measure or divide those 
numbers. As therefore 24 will exactly measure or divide it¬ 
self, if it will also divide 88, it will be the grealest common di- 

Now we find that 24 will not exactly meas¬ 
ure or divide 88, but th«re is a remainder, 
•16. 24, thei^fore, is not thcfcominon divisor 
of tj;ie two numbers. Now as 72, the number 
which we subtracted ffom 88, is an exact 
multiple of 24, we know that any number 
which will exactly measure or divide 24 will 
also divide 72; and as 16, the remainder of 
the division of 88 by 24, is that part of 88 


visor sought. 

OPERATION. 

24)88(3 

72 

16)24(1 

16 

8)16(2 

16 



92 VULGAR FRACTIONS. [sbct. ivl 

which 24 will not measure or divide, it is a number which 
must hf^ivided by the common divisor of 24 88. Now, 

since, no number ^n divider 16 greater th^^^ itself, and 
since, if it will divrae 24, we know that it mlo ltso divide 88, 
because 88 is a multiple of 24, 16, we^^^^^j||cbrding to 

the nile to try whether 16 will meagre or^i^^jj^jHKnd there¬ 
fore place 24, the last divisor, at the right^Q^^ne last re¬ 
minder. We also, that if 16^ will'^^^|||^a4 it is tlie 

greatest common div®3rpf 24 and Sfi^b ecadsewe have before 
shown that fany ^ 

On dividing 24 by\^^^p|nui 6hd''1a remainder's.’ Now 
8 being the remainder ii|mp|^'diviston of'24 by 16, we know, 
according to the reas<^»ng before adopted, that no .number 
greater thaiv.8 can met^re or divide 16 and 24, and thi^t if it 
will measure 16, it ^l^'also measure 24, be^nse 24 is a mul- 
tipl^of 16,-f-8, and diat- for the same reasoff^t will divide 88^^' 
•jQjj 88 is a multiple of 24, -f" 16- Making 8, therefore, the 
divisor, and 16 the dividend, according to the rule, we find that 
8 will exactly divide 16, and hence know that 8 is the greatest 
common divisor of 24 and 88. .Q. jE.. D. 

2. What is the gi’eatest common measure of 56 and 168 > 

Ans. 56. 

3. What is the greatest common measure of 96 and 128 } 

Ans. 32. 

4. What is the greatest common measure of 57 and 285 } 

*• Ans. 57. 

5. What is the greatest common measure of 169 and 175 r 

,, ’ , Ans. 1. 

6. What is the greatest common measure of 175 and 455 ? 

Ans. 35. 

7. What is this greatest common measure of 169 and 866 ? 

Ans. 1. 

8. What is the greatest common measure of 47 and 478 ? 

‘ Ans. 1. 

9. What is tlie greatest comrjion measure ®f 84 and 1068 ? 

. Ans. 12. • 

’ 10. What is the greatest common measure of 75 and 165 ? 

•' • Ans. 15. 

11. What is tlie greatest common measure of 78, 234, and 
468.? Ans. 78. 
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t 

12. What is the greatest common measure of 144, 485, and 

25 ? An». 1. 

13. What is the greatest common measure of 671, 2013, and 

4026? Ans. 671. 

■ ^of 16, 20. and 

Ans. 4. 

21,27, and 81.'' 
Ans. 3.* 


14. greatest common measure 

15. What liS‘^J^eatest common measure of: 


To reduce fractions lowest terms. 

▼ 

4 

1. Reduce io its lowest terms.*' 


OPERATION. « 

^ 4)f I = 4)-!^ = J Ans. 

^ Note. — That ) is equal to niaj be dcmoi^trated as follows ; —Icis 
tliQ same multiple of], that 48 is of t), then fore 16 has the sa^o ratio * 
48, that 1 lias to 3; and as the value of a fracUon depends on tlie ratio 
which the numerator has to the denominator, it is evident when their 
ratioa are the same that their values are equal; tlierefure, 4 is equal lo <* 

U. L. D. 


Rule. — Divide the numerator and denominator b->i any nundier, that 
will divide them both without a rtrnanidtr; and so continue^ until no 
number will divide them but a unit. Or divide the numeratoi and dt- 
nominator by thexr greatest common vaa^ure. 


2. Reduce* If lo its lowest terms. 

3. Reduce to its lowest It nil'll, 

4. Reduce gf to its lowest terms. 

5. Reduce to its low'est terms. 

6. Reduce to its lowest terms. 

7. Reduce to its lowest terms. 

8. Reduce jViV hs low cst terms. 

9. Reduce |f ® to its lowest terras. 

10. Reduce to its lowest terms. 

11. Reduce to its lowest terms. 

12. • Reduce to its lowest terms. 

13. Reduce | to^its lowest terms. 


Ans. A 
* Ans. f 
Ans. ^ 
« . A MS. j’r 

'* Ans. 

Ans. ^n}y 
• Ana. } 
Ans. Ill 
Ans. ^ViV 
'* Ans. if 

' Ans. 181 
Ans. 


’case III. 


To reduce mixed numbers to improper fractions. 
1. How many fifths of a gallon in 17f gallons ? 
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OPERATION. 


We analyze this question by saying, that, as 
there are 5 fifths in 1 gallon, there will be 5 
5 times as many»fifths as gallons. Thcrefoie in 

^. 17 gallons and 3 fittlis of a gallon there will be 

^ Alls. which should be expresi^ tlius, *5®. 

A.nd this fraction by definition 2d, pago improper 

fraction. 

* , * ' 

Rule —MuUtphf thi whole number hyVw demtnxncstor of the fraxr 
Uon, and to Que product add the numeralt^and place their sum over the 
denominator of the fracttoiL, ‘ i* ^ 


2 . 

3. 

4. 

5. 

?: 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 


Reduce 16^f to an impibpcr ftaction. Ans. 
Reduce 14^ to an jirtipropcr fraction. Ans. t 

Reduce 126^ to gn improper fraction. Ans. P 
Redute 149}-^ to an improper fraction. Ans. 
Reduce IGl^V to an improper fraction Ans. -"Jp 
Reduce 17l||- to an improper fraction. Ans 
Reduce 98|S to an irnpiopcr fraction. Ans. 
Reduce 116g|^ to an improper fra<:tion. Aus 
Reduce 718^^ to an improper fraction. Ans. 

Reduce lOOfgg 10 an improper fraction. Ans. 

Reduce 478^^^ to an improper fraction. Ans. 

Reduce 87lyJ^ to an improper fraction. Ans. - 
Reduce 167}?^ to an impioper fraction. Ans. ifip. 
Reduce 613-ig^ to an improper fraction. Ans. ’’’tVt-'. 
Reduce 159^g^ to an improper fiactiori. Ans. i**. 
Reduce 999-^Q®o®jr to an impiojrer fiaction Ans. 
Reduce 


7 to an improper fraction. 

11 to an improper ft action. 
Change 1 to f(n improper fraction. 
Change 100 to an improper fraction. 


Change 


Ans. 'p 
Alls. V 
Alls. } 
Ans. 


Note — To reduce a whole number to nn equitalent fraction havini; a 
given denominator, we multiply the whole number by the given denom¬ 
inator, and we then place the product over the given denominator. 

« 

22. Reduce 1 & to a fraction whose dcnomiijiator sliall bp 7. 

0PFn\110N 

r 11 X 7 = 77; V Ans. 

23. Reduce 5 to a fraction whose (denominator shall be 17. 

Ans. f?. 

24. Reduce 19 to a fraction whose denominator shall bo 13. 

Ans. 
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CASE IV. 

To reduce improper fractions ib integers or mixed numbers. 
h How n ^ y yards in V/ of a yard ? 

0 PERA 1 


jK This quc^tion may be aimlyzed by i«»y 
19)117(6 t^ nineteenths mako' one yard, tin re 

will be as many yards as 1,17 contains j^!), 

-;r whicU^s 6 times and*3 ninctoenllis tiiiif >, 

** which is written thus, 6i'V; ami tins • \- 


prossion, by definition 5th, page 89| is a mixed number. 

» 

Rule Diitde flie numO’otor by ihejiewminaior, and tf f/un Ire a 
rcnuimdfrf place it over the denominator tS right hand oj iht mU ;. 


5i. Reduce hV ^ ^ mixed number. • 

3. Reduce *|Vb* mixed number. 

4. Reduce hV ^ mixed number. 

5. Reduce f to a mixed number. 

6. Change to a mixtd iiiimbiT. 

7. Change ^ to atnixed number. 

8. Change to a ^\hole number. 

9. Change ;Jf to a ^\hole number. 


Aqs. ll"^. 
Ans. 11, i r • 
Aus. 71 • 
An. 31, {. 
AM,.*in' 
An. 91;*' 
Ans. 1:;^.-). 
Ans 1 


CASE V. 


I 

I 


To reduce coinplt x fiiictions to simple oats 


1. Reduce 




to a >>imple fiaelion 




OPLIIAIION, 





In pcrlorming tins question, ue di\ idc 
the nunui.itor by tly3 denominator; bi- 
cause all liactions aie equal to ibe num¬ 
ber of turn stiie.numi lator contaui-. the 
dc numinatoi. » 


Rule. — If the numaator or dinominatai be a uhoh at amt ttd uum- 
bevt Uttt Ire nducid tuan imprupt.7 fiattion Tran mtiKrpn/ tin dtiunn- 
inatorof the lowtr fraction into the numn ator of t\( vppn } tail ton fot a 
new numerator, and^thc drnomnator of the upper frail im into On nuinir- 
ator of lli( lowir fraction for a nuo di nominator, or , ui mat/ rnicrt the 
dinommalot of iht compftT fraction, nhtn teduettf, and pin e rt in aline 
itilh tin numnatot, OitnmulUjdi/ the two numnatoi\ ihji/lur for a netv 
numn a tot, and t fit thnommalois io'^Utur Jot a n > iti Mommafoi. 


^oii —L\t.ry fr<ittU)ii di noti s i diM-sioii ol tin nunn i \tor h\ tlic 
deiianiiiiatur, and its value is cqiKil li* tin cjiiotu ut ttbt iiiKtl by vuf Jj djvis- 
lon Hence tlie npcessity of iiivi riiiu; flir d» notnm itoi nt fhi'tomplex 
fraction 



96. 


VULClAli FRACTIONS. 


[BXCT. XVI 


2 . Reduce r to a simple fraction. 

' t 

OPERilTlON. 

| = J xi = V = 10iAiis. 

A 

t3. Reduce 3 to a simple fraction. 

OSSRATION. U 


i = 4 V i = 


r 


=i X t = A Ans. 


tA 


4. Reduce ^ to a sinple fraction. 

f ^ ’ f 

' OPERATION. 

^ = 1 = Vx} = « = 6AAm. 

A 

5. Reduce ^ to a simple fraction. 

05 

OPERATION. 


6. Reduce 70 simple fraction. 

" OPERATION. 

.. xA^=?i = liADS. 

f 

7 . Reduce to a 'simple fraction. 

o 

OPERATION. 

=«x‘j = liAiis. 


8. Reduce to a simple fraction, 
of 


OPERATION. 


||=^=VxA = iif = 8»Ana 
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9. Reduce ^ to a simple fraction. 

g * 

10. Reduce - to a whole number. 

11. Reduce 5 to a simple fraction. 

5\ 

12 . Reduce to a mixed number. 

? 

1 

13. Reduce ^ to a simple fraction. 

3 * 

14. Reduce jrr to a mixed number. * 

2A 


15. Reduce ^ to a simple fraction. 


Ans. 
Ans. 24. 
Ans. f. 
Alls. 12|. 
Ans. 

Ans. 1 |. 

» 

Ans. 


16. Reduce — to a simple fraction. Ans. f-^. 

17. If 7 were to be the denominator to the following quantity 


, what would be its value ? 


' . Ans. 


CASE VI. 

Te reduce compound fractions to simple fractions. 


1. What IS f of ? 




OPERATION. question may be analyzed by stiying 

s X i = ^4 Ans. ^ orange be divkled into i equal 

parts, one of those parts is -§4 of the orange; 
and, if of ^ be it is evident that ^ of will be seven times 
as much. And 7 times is If, therefore, ^ of be f 
of I will be 3 times as much; and 3 times is f 


Rule. — Change mixed numbers and whole numbfrs^ if there he any^ 
to improper fractions; tJien multiply all the numerator% together for a 
new numerator, and aU\hc denormnatots together for a new denominator ; 
the fraction should then he induced to its lowest terms. If there be num¬ 
bers in the numerator similar to those in the denominate, they may be 
cancelled in the operation. • 


2 . Whatisf of^of^ofi^.? Ans. tVVf = Mi- 

8 . What is I of of f of gJfr ? Ans. 

N 9 
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4. What is ^ of | of g- of ? Ans. 

5. What is of f of ^ of ‘21 ? Ans. 

6. What is of 15 J of 5/^ af 100 > Ans. ^ = 5758i-2-. 

7. What is f of f of of ? 


STATEMENT, 

3 4 7 11 

4X 7 X 


CANCELLED. 






8. What is ^ of -/-j of of ? 

STATEMENT. CANCELLED. 

7^15 29 33 U 13 29 33 

ft 

9. Whatsis -j^y of -fj- of of fg ? 



1 

Ans. 


STATEMENT. CANCELLED. 

LvyyL’'v23 = Ix£?y£?X^i=I = lAn. 

11 Iff 23 28 11 I5f^23 28 28 4-^ 


10. What is i of 5 of } of J of of 24 ! 

1 2 3 1 3 24 24 


12 


11. What is the value of of 

Lv^^y^iy?^ = 

11 23 91 4 

# 


^ofjf of$7|? 
I = $ 1.75 Ans. 


12. What is g- of of of 3g gallons ? 

• ^x.^X^?X —= - gal. Ans. 

9 11 19 5 6 ^ 




Rule 2. — When there are any two numhcrs^ one in the numerators^ 
and the other in the denominators^ which man/ /le divided hy a numfjcr 
without a remaimlcTy the quotients arising from such division may be 
used in the operation of the i/uestion^ instead of the original nunAers. 
The quotient al/io may be canicelled, as other numbers. 

1. Reduce ^ of of of to its,lowest terms. 

OPERATION. In performing this question, 

2 7 1 we* find that 14 among the nu- 

4Xl'4X5^lX ^ 56 inerators, and 7 among the de- 

1X21X23X11 ^4M ““'"■"flors, nay be divided by 

t Q K 7, and that their quotients will 
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be 2 and 1. We write the 2 above the 14, and 1 below the 7. 
We also find a 21 among the numerators, and a 27 arnoflg the 
denominators, which may be divilied by 3, and that their quo¬ 
tients will be 7 and 9. We write the 7 above the 21, and 9 be¬ 
low the 27. We again find a 5 among the numerators, and a 
25 among the denominators, which may be divided by 5, and 
that their quotients will be 1 and 5. We write the 1 over ilje 
5, and the 5 below the 25. We then multijily fhe 4, 2, 7, and 
1 tog(;lher for a numerator = 56, and the 1, 9, 5, and 11 for a 
denominator = 495. The answer will therefore be 

2. llerluce \ ^ of of of to a simple fraction. 

2 . G 2 1 “ 

X4XJBXi0Xi 

xSx^0xnxn~27h 
5 6 0 . 

3. What is the value of f of ^0 of of of 8 34 ^ 

1 3 ^ ‘ 

4'X 9 x\r^X:fixU__27_ 

7 X2(i X i O x d 7 X 1 4 ^ 

J 4 4 1 • , 

Notk. — Tlu‘ above rule will apply, wlu-n the product of several num¬ 
bers is to be divided by the product id’other numbers. 

4. What is the continued product of H, 4, 9, 2,12,16, and 5, 
divided by the jonlinued product of 10, 6, 6, 3, 8,*4, and 20 ? 

1 

vSXdX0X2XJ^^2X-^^iX^5 ^ 1 

5^0XiiX0X^XJ5X)iX520'5 

5 

The product of 4 and 9 in the wpper line is equal to the 
product of 6 and 6 in the lower ^ iherctbre tb<jy are cancelled; 
and the product of^2 and 12 in the upper line is equal to the 
product of 3 and 8 m the lower line ; also the product of 16 and 
5 in the upper line is aqtial to the product of 4 and 20 in the 
lower line ; these are all caqcelled. ^Ve also fine!, that the 8 in 
tlic upper line and the 40 in the lower line may be divided by 
8, and their quotients will be 1 and 5. AVe write tlie 1 above 
the 8, and the 5 below the 40. By the usual process, we now 
find our answer is 4. 

■I 
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5. What is the continued product of 12, 13,14,15, 16,18, 
20, 21, and 24, divided by tlie continued product of 2, 3, 4, 5, 
6, 7, 8, 9, 10, and 11 ? 

3 2322272 

26208 

, ^X'^XMXi^XtX$X^Xt0xn 11 PAns! 

Ill 'i 11111 

' CASE Vll. 


OPEHTVTION. 


2^ 

6 

8 

16 

20 

2)2 

3 

4 

8 

10 

“2)1 

3' 

IT 

“4“ 

5 

1 

3 

1 

2 

5 


To find the least common multiple of two or more numbers. 

1. What is the least Qommon multiple of 4*, 6, 8,16, and 20 } 

In this operation, we have 
divided the given numbers by 
that number which would divide 
most of the given numbers with¬ 
out a remainder, that is, by one 
of the prime factors, and have 

2x2x3x3x2x5 = 240 Aib. ‘>>6 division until no 

number would divide two of 

them. Wc have then multiplied all the divisors and the last 
quotients together and found their product to be 240, which is a 
common multiple of the given numbers, 4, 6,8, 16, and 20. 

it is not only a common multiple, but it is the least common 
multiple. 

To prove 'his, wo assume the following admitted propositions, 
which are self-evident: — 

1. Eyery number not prime itself is the product of two or 
more primes or factors, and is resolvable into its original primes 
by division. 

2. The leost'numbcr which contains all the prime factors of 
two or more numbers is the least common multiple of those 
quantities. 

The factors of each number in the question are as follows: — 

Factors of 4 are 2 and 2 = 2 X 2'= 4 

“ 2 and 3 = 2 ,x 3 = 6 

“ 2, 2, and 2 = 2x2x2 = 8 

“ 2, 2, 2, and 2±=2x2x2 x2=16 
“ 2, 2, and 5 = 2 X 2 X 5 = 20 

Now 240 is the least number which contains all the factors 
common to each of these numbers, 2x2x2x2x3x5 = 


6 

G 

16 

20 
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240; therefore it is the least common multiple of all these 
nuinber-s. • 

Or the above principle may bt? illustrated as in the following 
question. 

2. What is the least common multiple of 4, 5, 6,7, 8, and 9 ? 


2)4 

5 

6 

7 

8 

9 

2)2 

5 

3 

7 

4 

”9 

2)— 


“:r 

7 


9 

3jl 


3 

T' 

1 

"9 

3)1 

5 

1 


1 

3 

r,ji 

5 

1 

7 

T 

~i 

7)1 

__ 

1 

"7" 

1 

~i 

1 

1 

1 

T" 

1 

“l 


In this questiOri^'we* divide by the 
prime factors, 2, U, 5,' *t^ & 5 ., succes- 
sively, until the last quotients terminate 
in units; and the product of all the 
prime factors is the least common mul¬ 
tiple. » 

» 


Thus 2 x 2 x 2 x 3 x 3 x 5 x 7 = 2520 Ans. 


That 2520 is the least common multiple is evident from the 
fad, that the divisors whose product produces this number are 
the prime factors, and the only prime factors of the given num- 
uers, as may be .seen below. 


Factors of 4 

arc 

2 and 2 = 2 x rr«4 

5 


5 and 1 — 5 x 1 = 5 

6 


2 and 3 = 2 x 3 “ 6 

7 


7 and 1 — 7 X 1 = 7 

H 

LL 

2, 2, and 2 2 X 2 x 2 8 

9 

(1 

3 and 3 3 x 3 — 9* 

JiuLE. — Divide hy such 

1 » ■ • 

a uumher as trill diridc most of the ^ren 


numhrrs ivithout a mnanirlrr, find thf srvvi^il tpiofient.t* tvilh the 
sn'rraf vndindal nvinfu'rf, in a /in>' hniuith, and so continue to divide, 
until no vuinbir ^rcat'C tluni uniti/ tnlJ diridr fu'o or more of thcju. 
'ihen '/niiifijdi/ all tin diri'ior'i, the /rjs7 ijuntnnts, anTi undivided nuin- 
hert toi^itlitr, itnd the iiroi/urt is the hast conitnon nniltiple. 

Or, diiidi the iTiren numhers svrcrssivth/ hi/ thnr prime factors, until 
the, last (/uulieiils trnninalc m units. The contuvu'dproduct of all the. 
dansors in!l he the Iciest common multiple. • 


3. What is the leajit common multiple of 6, 8, 10, 18, 20, 

and 24 ? ^ • Ans. 360. 

4. What is the least common multi|)lc of 11, 19, 38, and 57 } 

Ans. 798. 

5. What is the least common multiple of 20, 36, 48, and 

50.? Ans. 3600. 


9* 
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6. What Is the least common multiple of 15,25, 35, 45, and 

100?- Ans. 6300. 

7. What is the least common multiple of 100,200, 300, 400, 

and 575 ? Ans. 27600. 

8. 1 have four different measures; the first contains 4 quarts, 
the second 6 quarts, the third 10 quarts, and the fourth 12 
quarts. How large is a vessel, that may be filled by each one 
of these, taken^ny number of times full ? Ans. 60 quarts. 

Note. — aii finding the common multiple of two or more numbers, any 
one number that can measure another may be cancelled. 


9. What is the least common multiple of 4* 6, 8, 12, 16, 10, 
and 20 ? ^ 


4)4 12 16 20 20 

3—4 5 


4x3x4x5=240 Ans. 


By examining this question, we find that 8 may be divided 
by 4, 12 by 6, 16 by 8, and 20 by 10; therefore we cancel 4, 
6, 8, and 10. 


10. What is the least common multiple of 5, 15, 30,7, 14, 
and 28? ^ - * 


2)0 i0 30 U 28 
15 14 


2x15x14= 420 Ans. 


In this question, we find that 15 may be measured by 5, 30 
by 15, 14 by 7, and 28 by 14; we therefore cancel 5, 15, 7 
and 14. 

« f 

11. What is the*'least common multiple of 1, 2, 3, 4, 5, 6, 7, 
8, and 9 ? . 

tJ 

2X3X5X7X4X3 = 2620 
3)5 5 7 4 9 [-^ns. 

5 17 4 3 

12. What is the least common multiple of 9, 8, 12, 18, 24, 
36, and 72 ? • 

0 $ U 30 72' 72 Ans. 

13. What is the least number that 18,24, 36, 12, 6,20, and 
48 will measure ? 
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U 36 n 0 20 48 4x3x3x6x4 = 720Aiis. 

3)9 6 12 , 

3 6 4 

CASE VIII. 

To reduce fractions to a common dcnomin?>tor, that is, to 
change fractions to other fractions, all having their denomina¬ 
tors alike, yet retaining the same value. * 

1. Reduce and to other fractions of equal value, 

liaving the same, or a common, denominator. 

First Method. 

OPKRATION. * 

4)8 12 16 4X2X3X2=48 common denominator. % 
2)2 3 4 8 6X 7=42 numerator for^1^ 

"l 3 2 12 4X 5=20 numerator for 

16 3x11 =33 numerator for -^^=^1. 

Having first obtained the least common multiple of all the 
denominators of the given fractions by the Iqst rule, we assume 
this as the common denominator required. This number (48) 
we divide by the denominators of the given fractions, 8, 12, 
and 16, and find their quotients to be 6, 4, and 3, which we 
place under the 48; these numbers we then multiply by the 
numerators 7, 5, and 11, and find their products |o be 42, 20, 
and 33, and these numbers are the numerators of the fractions 
required. 

• a 

Second Method. • 

OPERATION. 

7 X 12 X 16 = 1341 numerator for |••= 

5X 8X16= 610 numerator for ^ 

11 X 8 X 12 = 1056 numerator for \\ = 

The numerator^ are produced by multiplying the numer¬ 
ators of the given fraction by each of the other denomina¬ 
tors, aiul the common denominator is obtained by multiplying 
all the; denominators. By^tliis process, we obt&in the follow- 

Ans. 

The pupil will perceive, that this method does not express 
the fractions in so low terms os the other ; although they both 
have tlie same value. 



104 


VULGAR FRACTIONS. 


[sect. XVf. 


Rule. Find the least common multiple of all the denominators by 
Case VT/., and it will be the denominator reyuired, Vinde the com¬ 
mon multiple by each of the dcnoicunatorSf and multiply the ijuoticnts by 
the respective numerators of the fractions and their products will be the 
numerators required. 

Ovy multiply each numerator into all the denominators except its own 
for a neno numerator; and all the denominators into each other for a 
common denominator. 

Questions to be performed by the first method. 


2 . 

3. 

4. 

5. 

6 . 

7. 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 


Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 

Reduce 


Sj ‘'■dd "Yj. 

T*r» irV Ans. n IIM» iV/jt 


Ans. 




rt 

J 0 ^ ^ ^ ntid 1- 

22VT11 f» 4.* 


I 


3 


and 


ir» iTi 

^ h TJy and -Jy. 
h 8> B-» ajjd 3>-. 

"1 Si TJ and 44’. 

4 j 1 'kfill ^ 

71 Ifi U‘1'1 aiKi .j. 

ff 7 17 ..vwi 2 

y i T?i Thi anu 
10 7 11 1 

2 ui Tjffi Tori anu 


.^1 i^ji 1 


7 

IB^i 


anti 


ai '^1 ^1 and Si. 


nV 


Ans.J-f, If, gi 


Ans. 


fi il' 

Ans. 4|,|j, j|;j‘ 
ifoVi sSgi 
BOi bSi 

S 


Ans. ^3, 681 Ui to 

Ans. 

A n«s 9p it>5 20 456 

.fins, yjfori T2 01 T 2 ffi T20 

Ans. ^11 

Alls. 5 -J, f 2 ^, f4 

Ans. 2 ^^, ^^4, 

Ans. g43, as, 

Ans. 4f3i M 81 ^fffi 2 W 

Ans. ^1, 


Questions to be performed by the second method. 

16. Reduce 5, |-, and ^ to fractions having a common de* 


3 

Iff- 


nominator. 

17. Reduce i, g, and 

18. Reduce f’j^ 4, and 

Reduce and 7f. 

Reduce 44 ,' I, and f,j. 
Reduce p, and 
Reduce 4 , H, and 8. 


19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 

27. 


Ans. T^jf 
Aii§. §f3i if 81 bIo- 
Ans. iVff^n tViTti t^o^oPt- 
Ans. gff. Iff, V 2 ¥- 
Ans. 

Ans. _ 

Ans. 


mh "w- 

5 36 

•”4*'2 -- 


Reduce ^, ^Vi and f of 7g. Ans. f ^ § g. 

Reduce 4, fi li and 1/. Ans. f-|-, fg, ■® 4 *fr* 

Reduce 4^, a of 6, and 214. Ans. g, 

Ret^ce f, f, and 

Ans. fffyfi I^^OTfy T^^ffWi T^jPffVf* 

Reduce 4 ?bVi ffii and 

Ans. 


Note. 1. — If there be complex fractions, they must first be changed 
to simple fractions, and then ^ey may be reduced by the foregoing 
flule. 
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29. Reduce 


^, and to a common denominator. 


4 74 3 a 

28. Reduce and ■— to a common denominates. 

61 9 11 ^ , 

Ans. 

I 6 ^ ^ 

65f 

Ana. 

6i • 

.*50. Reduce 16, ^ of and f of 8 f to ^ common de 

nominator. Am. Wi- 

Note 2.—To reduce complex fractions to equivalent fractions, haring 
a given fraction for a common denominator, we first change the complex 
fractions to simple fractions, and multiply each of their numerators by the 
numerator of the required common denomin itor, and their denominators 
by the denominator of the required denominator; under these fractions 
we write the required denominator. * 4 

44 f 

31. Change ■— and — to otlier fractions of equal val^fe, 
having for a common denominator. « 

OrERATION. 


44 __ 

6 |- 


I; f X ^ = f, first numerator. 


3 

y=f|i = second numerator.^ "Isand 


f 


Ans. 


CASE IX. 

To reduce fractions of a lower denomination to a higher. 

1. Wliat part of a pound is g of a penny ? ^ 

OPERATION. This question may be thus ana- 

^ X id. = = ^s. lyzcd. Since 12 pence make a shil- 

1 w 1 „ _ 1 p ling, there will bfi X as mftny shil- 

2 V X ^ 3 

a penny of a shilling. Again, as 2 Q shillings make 

a pound,^there will be 2 V ^ many pounds us shillings ; there¬ 
fore 2 V 0 ^ 3*2 shilling is of a pound. Q. E. D. 

This question may be abridged. , 

Thus, i*X iV X 2 V ~ ~ Ttv Ans. 

Rule. — Multiply the ^denominator of the given fraction by aU the 
denominations between it andj/ie o?ie to which tt is ^b be reduced^ and 
over the product write the given numerator. 


2. Reduce ^ of a farthing to the fraction of a pound. 

3. Reduce i of a grain troy to the fraction of a pound. 
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4. Reduce § of a scruple to the fraction of a pound. 

5f Reduce of an ounce to the fraction of a hundred 
weight. *' 

6. Reduce f of a pound to the fraction of a ton. 

7. Reduce ^ of an inch to the fraction of an ell English. 

8. Reduce 4 of an inch to the fraction of a mile. 

^ 9. Reduce | of a barleycorn to the fraction of a league. 

10. Reduce*! of an inclj to the fraction of an acre. 

] 1. Reduce | of a quart to the fraction of a tun, wine meas 
lire. 

12. Reduce f of a pint to the fraction of a bushel. 

13. Reduce ^ of a minute to the fraction of a year (365| 

days). , 


CASE X. 

To reduce fractions of a higher denomination to a lower. 

*1. What part of a penny is of a pound ? 

» OPERATION. We ex[)lain this question in 

^ X ^ = uVs- following manner. As 

1 w 12 12 Av,«, shilliiijre are twentieths of a 

M X ¥ - 4? - id. An^ 

as many parts of ,1 sliilling in of a pound, as there are 
parts of a pound; therefore, ^ of a pound is equal to of 
¥ = ^ = A of Ti shilling. And as ponce are twelfths of 
a shilling, there will be twelve times as many parts of a penny 
in of a shilling, as there are parts of a shilling ; therefore, 
of a shilling is equal to of § of a penny, 

Ans. 

The operation of tliis question may be facilitated in the fol¬ 
lowing fiianncr. 


OPERATION. 


X X = §d. Ans. 


Rule. — Jjet the given numerator lie multiplied by all the dcnoini- 
natians between it and the one to which it is to be reduced; then place 
the prodvjct over ihe'^given denominator and reduce the fraction to its 
lowest' terms. ® 


2. Reduce ^ pound to the fraction of a farthing. 

3. Reduce g of a pound troy to the fraction of a grain. 

4. Reduce of a pound, apothecaries’ weight, to the 

fraction of a scruple. 

5. Reduce of a cwt. to the fraction of an ounce. 

6. Reduce of a ton to the fraction of a pound. 
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7. Reduce of an ell English to the fraction of an inch. 

8. R(!duce to the fraction of an incli.. 

9. Reduce yrToi fftr of a leagiic to the fraction of a barley¬ 
corn. 

10. Reduce s-iiTrD'ffrGcr of an acre to tlie fraction of an inch. 

11. Reduce of a tun of wine measure to the fraction 
of a quart. 

12. Keduce of a bushel to the fraction of # pint. * 

Rh Reduce x 2 ' 7 i*HffTr of a year to the fraction of a minute. 

CASE XL 


To find the value of a fraction in numbers of a lower de¬ 
nomination. • 

1. What is the value of of a ^. ? * 

By Case IX. X = i jS. = A®* = 

IT X V “ i A^‘ ~ A X 4 

lA^^"' Ans. 5s. 5d. lA^f* 

This question may be analyzed thus: — If IjE. is 2Ds., A 
of a £. is A of 20s. =: 5 A®.and if Is. is 12d., A o^ ^ ®^tl- 
ling is A of 12d. = 5Y\d.; and if Id. is 4<ir., A of a penny ia 
A of 4qr. = 1 Atl*"'? Answer, as before. ^ 

Or, it may be performed in the following ifianjier. 


OPERATION. 

3 

20 

ll)6d(5s. 

5 

J12 

ll)60(5d. 

5 

_4 

ii)2d(iAqi- 

11 

9 


In this operation, it will be per¬ 
ceived that we miilrijily the numer¬ 
ator of the fraction by llip successive 
lower denominations, beginning with 
the highest, and divide each product 
by the denominatdi'j 


9 


From these illustratibns, we derivo 
^ the following 

B 


Rule. — Multiplj/ the numerator hy the next hirer denomnation of 
the integer^ and dmde, the product hi/ the dnioovnotor; ij any thtng 
rtniainy multiply it by the neat lesf, dinoiinnrition, and divide as heforCf 
and so cuntihue as far an may be rei/ttircd; and the several yuoUenis 
vdll he the nnmrer. 
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2. What is the value of gV ® shilling ? Ans. 3}d. 

3. » What is the value of | of a guinea, at 28 shillings ? 

• Ans. 21s. 9d. J |qr. 

4. What is the value of of a cwt. ? 

Ans. 2qr. 151b. 4oz. S^^jdr. 

5. What is the value of f of a lb. avoirdupois ? 

Ans. 7oz. l|^dr. 

6. What isbthe value of f of a lb. troy ? 

Ans. lOoz. 13dwt. 8gr. 

7. Wliat is the value of of a lb. apothecaries’ weighs 

An^. 31 53 IB 12i^gr. 

8. What is the value of of a yard ? 

Ans. 2qr. Ona. 1-^in. 

9. What is the valub of f of an ell English ? 

4 ‘ Ans. 2qr. 3na. O^in. 

10. What is the value of of a mile ? 

* Ans. 6fur. 30rd. 12ft. 8-i^m. 

11. What is the value of f of a furlong ? 

Ans. 35rd. 9fl. 2in. 

12. What is the value of /g- of an acre ? 

Ans. 2K. 6rd. 4yd. 5ft. 127-i*^in. 

13. What is the value of of a rod ? 

• " Ans. 144ft. 19 tVul 

14. What is the value of of a cord } 

Ans. 9ft. 1462'j^in. 

15. What is the value of of a hhd. of wine ? 

Ans. 6gal. 2qt. Ipt. O^gi. 

16. What'^is the value of ^ of a hhd of beer ? 

Ans. 42gal. 

17. What is the value of of a year (365^ days) ? 

' Ans. 174d. 16h. 26m. b^gsec. 

18. What is the value of 7?^ of a dollar ? 

Ans. 87 . 74 / 2 V 

CASE XII. 

To reduce any mixed quantity of weight**, measures, &c., to 
the fraction of the integer. 

1. What part of a shilling is Id. ? is 2d. ? is 3d. ? is 4d. ? 

2. What part of a pound is 2s. ? ‘ 3s. ? 4s. ? 5s. ? 6s. ? ’ 9s. ? 

3. What part of a furlong is 3rd. ? 4rd .} 5rd .} 8rd. ? 9rd. ? 

4. What part of a hogshead is 5gal.8gal. ? lOgal. ? 

5. What part of a foot is 2 inches ? Sin. ? 4in. ^ Bin. ? Sin. i 
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6. Wiiat part of a £. is 5s. 5d. l^[qr. ? 


20 

5 

12 

12 

240 

65 

4 

4 

960 

261 

11 

11 

10560 

2880 



— A -Ajis. 


In *this question, the shillings, 
pence, farthings, &c. are reduced 
to elevenths of fartldngB for the nu¬ 
merator of a fraction. A pound is 
also reduced to the same denomi¬ 
nation, for a denominator. The 
fraction is then reduced to its lewest 
terms. * 


Rule. — He^ttce the given mmber to the dentminatim it con¬ 
tains for a numerator ; and then reduce the to the same denom¬ 
ination, for the denominator of tiie fiaction reared. ^ 

7. Reduce 3|d. to the fraction of a shilling. Ans. 

S. Reduce 21s. 9d. l^r. to the fraction of a guinea., 

Ans. 

9. Reduce 2qr. 151b. 4oz. 5^ydr. to the fraction of a cwt 

Ans. 

10. Wliat part of a pound are 7oz. l|dr. ? Ans. f 

11. What part of a pound troy are lOoz. lOdwt. 8gr. i 

Ans. f. 

12. Wliat part of a pound apothecaries’ weight are 35 65 

1 B 12-i*jjgT. ? Ans. 

13. Vl'hat jjrirt of a yard are 2qr. Oiia. l^^in. ? Ans. 

14. Wliat part of an cll Knghsh are 2qr. 3na. O^in. } 

« Ans. 

15. What part of a mile arc 6fur. 30rd. 12ft. Sin. O^hr. ? 

* Ans. -1^^. 

16. Reduce 35rd. 911. 2in. tu Uie fraction of a furlong. 

* Ans. f. 

17. What j)art of an acre arc 2R, 6rd. 4yd. 5ft. 127 j^in. ? 

Ans. 

18. What part of a square rod arc 144ft. Id-^yin. ? 


• • Ans. 

19. What part of a cqfd are 9ft. 1462-^in. ? Ans. 

20. What part of a hogshead of wine are 6gal. 2qt. Ipt 

0T*!ygi..^ • Ans. fg. 

21. What part of a hhd. of beer are 42gal. ? Ans. J. 

22. What part of a year (365^ da.) are 174d. 16h.26m. hj, 

sec. ? Ans. ^4. 


N lA 
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^ Section XVII. 

ADDITION OF VULGAR FRACTIONS. 

CASE I. 

To add fractions that have a common denominator. 

' 1. What pait of an apple is ^ and f ^ and ^ P f and ^ ? 

2. What part of a dollar is and | and and ^ ? 

3. Whdt part of a shilling is and ^ 

4. What part of an orange is | and f ^ and | f &nd ? 

5. Add -/y, and together. 

OPERATION. ^ 

3 + 5 + 7+11 = 11= V = Ans. 

In this question, we add the numerators, and divide their sum 
by the denominator. 

Rule — Write the sum of the numerators over the common dmom- 
inatoTy and reduce the fraction ^ necessary. 

6. Add -fi-, ff, and together. Ans. 3}^. 

7. Add and together. Ans. 2^5. 

8. Add X, and tt together. Ans. 2^. 

9. Add and together. Ans. 1§. 

10. Add 141, ill. III, and together. Ans. 2|ff. 

11. Add iff, III, fll, and J|4 together. Ans. 3|§|. 

12. Add mh mh and im together. Ans. 

13. Add and together. Ans. 2||J|. 

14. Add tVA, and together. Ans. 2^^. 


'' CASE n. 

To add fractions that have not a common denominator. 
1. What is 'die sum of |, ||, and || ? 


First Method. 


4)8 12 16 2Q 
2)2 3 4 5 
13 2 ^ 


OPERATION. 

4x2xSx2xb = 240 common denominator 
8 30X '7 = 210 
12 20X 5=100 
1^ .15X11 = 165 
, 20 12x13 = 156 


f-u 

Having found a common de¬ 
nominator by Case Vlll., we 
proceed as in the last Case. 
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Second Method, 


OPERATION. 

7x12X 16 x 20 = 26880 * 

5X 8X 16x20=12800 
11 X 8X 12X20 = 21120 
13 X 8 X 12 X 16 = 19968 


80768 

8X12X 16 x 20 = 30720 


— 2^^ 
[Ans. 


1 

Let the pupil exam¬ 
ine the second method 
of re^ii^ijDig fractions 
to a denomi¬ 

nator in Case "Hli, 
Sec.XVL 




Rule. — Reduce mixed'numbers to improper fractions^ and compound 
fractions to simple fractions; then reduce aU the fractions to a comrhon 
denominator^ and the mm of their numerators tortUen over the common 
denominator will be the answer^ required. • 


2. Add j-, If I "together. 

3. Add and | together. 

4. Add and | together. 

5. Add and | tether. 

6. Add -| and tb^kher. 

7. Add i, I, it h and j together. 

8. Add I, and 5| together. . 

9. Add 2 ^f and 9^^ together. 

10. Add I, and 4^ together. 

1.1,>. Add I, 71, and 8^ together. 

12. Add I, 3j, and 5| together. 

13. Add 6|, 7f, and 4-§ together. 


ItDS. 2 ^. 

Ans. 

Ans. 2i|J. 
Ans. 1. 




Ans. 3||. 
Ans. 1^0* 
Ans. 6fJj. 

Ans. 9||. 
* Ans. 6|. 
Ans. 172\r. 
Ans. 9|1|. 
Ans. 18 f||. 


Note. — If the quantity be a mixed number, the better Vay is to add 
tlimr fractional parta separately, as in the fblluwing ezam^e. 


14. What is the sum of Ilf, 12^* aillj 17| ? * 

OPERATION. 


4)4 

■8 

12 

6 

3)1 

2 

3 

6 

2)1 

2 

1 

2 

1 

1 

1 

1 




4x3x2 = 24 


Ans. = 


Ilf 

15| 

12 * 

m 

57| 


6X3 

3X7 

2X3 

4X5 


18 

21 

10 

20 

69 

*24 



15. What is the sum of ilf, 19and 23|.? Ans. 54§ff. 

16. What is the sum of 18|, 27/j, and 49| ? Ans. 96. 

17. What is the sum of 2l|, 18f, and 26f ? Ans. 66f|. 
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18. What is sum of 17f, 14^, and 1^ ? Ans. 45x^^. 

19. ° What is the sum of 16l, 8L 9f, 34, and 1| ? 

' Ans. 40x^. 

20. What is the sum of 37if^, 614^, and 81f ? 

iuis. 1066 |]^. 

21. Add 4 of 18^, and of | of 6f^ together. 

^ Ans. 12^^-^. 

22. Add f Af 18, and of of 7^ together. 

Ans. 13|^. 

23. Add f of 15|-, and f of 107^ together; Ans. 93f. 

24. Add 4 of # of 28^ to 3?^. . Ans. 6^. 

4^ lUO r 

25. Ad<j 2|, and together. Ans. 3i|f| 


CASE III. ^ 

• A' 

To add any two fractions, whose numerators are a unit 
RuLa.~>.^Aice the stmt of the, denominators over their •product. 




I. EXAMPLE. 


1. Add 

2. Add 

3. Add 

4. Add 

5. Add 

6. Add 

7. Add 

8. Add 

9. Add 


itoi. 


4-1-5= 9 
4X5 = 20 


Answei^. 


i to i to i, ^ to I, J to I, ^ to I, ^ to ^ to t\;. 

to ^ to 7 to ^ to ^ to ^ to ^ to 
T*r to i -1 T^r to -J, -J*!- to -J^J- to -J^, ^ to y-j- to 
to T^F to tJ-, to 1 ^ to I-, -jjjy to y\y to 
i to ^ to i to J, ^ to I, I to i to i to 1. 
i tcvi, i to i to I to i, i to I to j, i to {. . 

+ to ^ to I to i, f to -J, 4 to I, ^ to I, f to 

4" to to ^ to :J, ^ to ^ to ^ to ^ to y. 


I 

' Note. — The truth of this rule is evident fronf the fact, that this pro¬ 
cess reduces the fractions to a common denominator, and tlien adds the 
numerators. «. 


If the numerators of the given fractions be alike, and more 
than a unit, multiply the sum of the denominators by one of the 
numerators for a new numerator, then multiply the denomina¬ 
tors together for a new denominator. 
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10. Add f to g. 


4 + 5 = 9x3=27 . 

- MX 5 = ^ = ^^^ 


11. Add t to f, I tof, t to I to I to I, I to-ft-, f to 

12. Add I to T?x» f to I, ^ to f, I to I to i; ^ A. 

13. Add f to to /r, f to j%y A to "ft- to to^ 

14. Add I to to yx to ^ to to -jj^, ^ to •^. 

15. Add ^Tj to to to to i^tto 

16. Add ^ to 1^-, ^ to -/bj i: to -j^Y, ^ to J to ^ to 

17. Add I to ^ I to -^ij, I to f to f to A* 

18. Add H to ii, ff to if, if to il.ig to if, if to if. 

19. Add if to if, if to ii, if to if, .if to if, if^ to if. 

Note. — The. preceding rule {nay be found very useful, because ^1 
similar questions may be readily performed mentaUy. ^ 

CASE 1^ 


To add compound numbers. 

1. Add of a j£. to ^ of a £. 

Value of of a ^. = 10s. 9d. Oifqr. This qtiestion is per- 
Value’of ^Y of a ^. = 16s, 4d. 1 ^ qr. formed by finding the 

IJE. 7s. Id. 2A-i5qr. values of fjj of a JE. 

and of a £. by Case 
XI., Sec. XVI. The fractions and are added by Case II. 
of Addition of Fractions. Tlie following quesuons are per¬ 
formed in the same manner. 

The above question may be perferiped by first add^pg the 
fractions of the pounds together, and ^€irii''findii!g their value by 
Case XI.; thus : 

OPERATION. • 

2 Add together | of a X., f of a £., and f pf a shilling. 

« OPERATION. * 

£. B. d. qr. 

fofa*£. = 0 8 10 2f , 
fofaX.=5:0 8 6 3f 
fofas. = 0 0 4 3f 

0 17 10 

The above question may be solved by first reducing | of a 
shilling to the fraction of a pound by Case IX., See. XVL 

!«• 
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and then adding it to the other numbers, and fmding their value 
by Case XI., Sec. XVI. Thus: 

^ of a shilling = ^ X 

+ s= = 0£. ns. lOd. IMqr- Ads. 

Notx.— pupil should solve the following questions by both pro- 
(;esses. 


3. Add together of a ton, and ^ of a cwt. 

^ Ans. 13cwt. !2 ()t 

4. Add together f of a yard, f of an eli Endt^sh, and ^ «! 

a qr. Ans. ^qr. 3naf 

5. Add together ^*uf a mile, of a furlong, and ^ of a 

yard. Ans. 5fur. 16rd. Oft. 3in. l^|bar. 

6. A. has three house-lots; the first contains f of an acre, 
the second § of an acre, and the third -ff of jsn acre. How 
many acres do they all contain ? 

' I Ans. 2A. IR. l42ft. 87f in. 

7. A man travelled 18^ miles the first day, 23f^ miles the 
second day, and 19^ miles the third day. How far did he 
travel in the three da 3 r 8 ? Ans. 61m. 2fur. 3rd. Idft. 4^in. 

8. Add of a gallon of wine to of a hl;|d^ 

Ans. 6gal.^|l|t. Ipt ligi* 

9. Add of a week to ^ of a day. ia Ai^ 2d. 9^ iBm. 

10. Add f of a square foot to j a foot^uaia. mns. 1 foot. 

11. Add 6 inches to llrd. 16ft. 5in. Ajas. 12i^0ft. 5in. 


, S^TION XVlll. 

SUBliucnON OF VUL6AB fApTIONS. 

CASE I. 

To subtrsu^t Aactions that have a common denominator. 

f 

1. If ^ be taken from f what will be left ? 

2. If § be« taken from | what will be left ? 

3. If ^ be taken from -fiy what will be left ? 

4. W^t portion of a dollar will be left, if ^ be taken 
from 4? 

5. Subtract from 

11 — 5 = 6. A = iAn8. 
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Rule. — Suhtract the less numerator from the greater^ and under the 
remamdrr lorite the common denominator^ and reduce the Jraclion if 
necessary. '* 


6. Subtract from 

7. Subtract ^ from -ff. 

8. Subtract ^ from 

9. Subtract ^ from 

10. Subtract || from 

11. Subtract ^4 from 

12. Subtract from 

1«1. Subtract from 

14. Subtract jiM from 

15. Subtract ^ffrom fJ. 

16. Subtract from 

17. Subtract from 

18. Subtmet ^9^8 from 

19. Subtract ^41 a from 


Ans. 

, Ans. ,®g. 
Ans. 

* Ans. 
Ans. f’ff. 
Ans. 
Ans. 41 • 
Ans. tIt' 
Ans. I- 
Ans. j. 
#Ans. 
Ans. 
Ans. 

Ans.' 2 V^r* 


CASE 11. 


To subtract fractions whose denominators are unlike. 
1. Subtract 4 from -J^. * * 


OPERATION 

Common denominator 77 

11' 7 X f0=:70 


In this <iucs- 
tion, we find the 

7!i 1X 4=41 commondenom- 

r,g inator, 77. b> 

^ = Ans^ multiplying the 
t ^ I two denomina¬ 

tors^ 7 and 11; and then obtain the numerators, as in Case Vlll., 
See. XVI.; the difierence of which we write over the common 
denominator. 

2. From 41 A- 

OPERATION. • 


4)16 12 
4 3 


4 X 4 X 3 = 48 common denominator. 
' ’'•'3 X 11 = 33 , 


16 

12 


4x 5=^ 
13 
48 


= Ans. 


Ans* 


3. From take 544 . 
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OPEKATION.' 

V,; = 

8 X 2 = 16 common demnninator. 
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8 

16 


2 X 79 = 158 

1 X91= 91 


^ = 4ftAiis. 


4. Froitf f of 16| take 

OPERATION. 

16| = -L^i 9i = V- ’ 
AXV=W = 

6)48 6 


Ans. 2jff. 


W —V 

6x8x1 = 48 


6 1 


461 

6 


1 X 903 = 303 
8x 2B=1M 
no 

48 


=2ff Alls. 




Role. — Hedwt compound fractions to simple one5, and mixed ones 
to improper frad,%ons ; ihen^ having found a common denominator^ di¬ 
vide lids by each of the denominators of the fractiony and multiply their 
quotients by their respective numerators. The difference of these prod- 
uctSy placed over^ the comftwn denondnatory tvill give the answer required. 


5. From f* 

Ans. 

6. From | take f. 

Ans. 

7. From | take 

Ans. J. 

8. From 'toko 

^ Ans. 

9. From ^ take 

Ans. 

10. From take 

Arts. j|f. 

11. From If tak3 

Ans. f||. 

12. From take 

Ans. 5 ^. 

13. From take 

Ans. 

14. From ^f^ake 

Ans. 

15. From ^ take * 

Ans. 1 ^. 

16. From take 

Ans. 

17. From 7f take f of 9. 

Ans. 1/^. 

18. From f of 8| take f of 5. 

Ans. 1-|-+. 

19. From ^ of 3 take ^ of 2. 

Ans. 
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CASE 111. 

To subtract a proper fraction oi a mixed one from a whole 
number. 

1. From $ 7 take $ 3|. 

OPERATION. To subtract f in this example we must borrow 1 
7 from the 7 in the minuend, and reduce it to eighil« 

3| (§) and the | must be taken from them; | from ^ 

^®^ives |. To pay for the 1 which was borroA\< rl, 
1 must be added to the 3 in the subtrahend, 1 t 3 
— 4, and 4 taken from 7 leaves 3, and the f placed at the right 
hand of it gives the answer ^ 3§. 

By adopting the following rule, theisame result will be ob¬ 
tained. 4 

Rulb:. — Subtract the numerator from the denominator of tlte fr^c- 
Iwn^ and under the remainder torite the denominator^ and carry one to 

the whale number of the subtrahend to be subtracted from the minuend. 

'■Si' 

■u/t 

OPERATION. . 


2 

32 

3. 

16 

4. 

671 

6. 

385 

6. 

16 

7. 

18 

5i 


OH 

16H 

, 

n 

26t 

m 

670^^ 

368§^ 


m 

a 

9. 

10. 

11, 

12. 

13. 

19 

27 

169 

711 

46 

81 

13^ 

8f 

9 HI 

30ft 

15f 

49H 


If it be required to subtract one mixed number from another 
mixed number, the following method may be^dopled. • 

14. From 8^ take 4^. Ans. 3§^. 

OPERATION. Ib this question, we multiply the 3*and the 7, the 
8^ = 8^^ numerator and the denominator of the fraction in 
4f = 4ii^ the minuend, by 5, the denominator of the fraction 
3 ga in the subtrahend, and we have sPnew fraction 
^ which we write at the right hand of the 8, thus:, 
We. then multiply the numerator and denominator of the 
subtrahend by 7, the denominator of the minuend f and we have 
another new fraction, , which we place at the right hand of 
tlie 4, thus, 4§|. It will now be jierceived, that we have 
changed the fractions 8f and 4f to other fractions of the same 
value, having a common denominator. We now subtract as in 
question 1, by adding 1 (= to which makes and 
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from this we subtract -ff; thus, = We then 

carr^ the 1 we borrowed to the 4, 1 -j- 4 = 5, which we take 
from 8, and find 3 remaining. The answer, then, is 3§f. 

If the fraction in the subtrahend be less than the fraction in 
the minuend, we proceed as in the followihg problem. 

, 15. From 9^ take 3^. Ans. 6^2'. 

OPERATION. * Having reduced the fractions to a common do 
9^ = 9,f\f nominator, os in the .last problem, we sub|ract 35, 
3^ = 3^2 numerator of the subtrahend, from 48, the nn- 
g I 3 merator of the minuend, and the remainder 13 wr 
^ write over the common denominator =] wlntth 
we annex to the diflerfnee between 9 and 3, = 6; thus, 6^2- 


16. 

17. , 

18 

19. 

20, 

21. 

«?vn. 

Tuns. 

« 

lb. 

oz. 

Miles. 

From 18f 



29|| 

144f 

171M 

Take 9| 

iW 

m 

15| 

99i* 

91fa 

22. 

23. 

V' 

-■> 24. 

2S. 

26 

27. 

Fnrlon^a. 

Roils. 

Tnebes. 

Foot. 

Bushels. 

Pecks. 

From 101| 

165^ 

77U 

84^1 

671+H 

17H? 

Take 93^ 

98J 

194§- 


18311 



28. From a hhd. of wine there leaked out Tf’y gallons; what 

quantity remained ? Ans. 55-j^gal. 

29. A man engaged to labor 30 days, but was absent 5^7^ 

days; how many days did he work ? Ans. 24f'^da. 

30. From 144 pounds of sugar there were taken ^at one time 

17§ pounds, and at another pounds; what quantity re¬ 
mains V , , Ans. 97j^2lb. 

31. A man sells yards from a piece of cloth containing 

34 yards; how many yards remain ? Ans. 24^yd. 

32. The distance from Boston to Providence is 40 miles. A. 
having set out from Boston, has travelled ^ of the distance ; 
and B. liaving set out at the same time from Providence, has 
gone of the distance; how far is A. fropi B. ? 

Ans. 28i"^^m. 

33. From 4 of a square yard talie ^ of a yard squared. 

Ans. 2 square feet. 

34. What is the difference between and ? 

97 145y\ 

Ans. 
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CASE IV. 

To subtract one fraction from another, when both fractions 
have a unit for a numerator. * 

OPERATION. 

I. Take | frdm ^ 

7 X w 

I'he student will perceive, that this operatioi^ reduces tht?* 
i raclions to a common denominator. 

# ^ 

Rule. — Write the difference of the denominators over their •product. 

2. Fake ^ from ■f, ^ ; -fo from i^u, y'j, yj, 

3. Take ^ fronvi^, ^ i from yjf, 

4. 'Fake ^ from i ; yS f'om 4- 

5. Take ^ from i ; | from 4, i, * 

0. lake |Jy from y’g-, j, -J, I-. ' 

7. Take ^ from 4; ^ from ^ from * 

8. lake yW from 4, ■i, ■fi t^cft 

9. lake y^ from jJ-, I-, y^j', y^. 

10. Take from i) !■• 

Notk. — If theliwnierators of the given fructions^be alike, and more 
llinii a unit, multiply the ditl'urence of llio dmiuniiniitorM by nno uf tin* nu¬ 
merators for a new numerator, thon multiply the denominators together 
l(>r a new denominator. 

, OPERATION. 

II. Take ? from §. 7 — 3r=4;4X2 *_ . 

12. Take I from ^; f from ^from f from 

13. Take f from ^ ; y\ from |; ^y from ^ from -^. 

14. Take ^ from ^ from ^ ; ^y from ^ from 

15. Take from f ; y\ from §-; from f ; y®y from 

16. Take from ^from |from ^i; from 

17. Take y®y from*f; y^ from ^; A from f; A ^^om f. 

18. Take A f 5 A f 5 A f > A h 

19. Take from from from | ^from 

20. Take 4,3- from i V" "A > A A» i§ fro*n 

Note. — The above questions, and those of u similar kind, may readily 
be performed mentally. 
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CASE V. 


To subtract compound numbers. 

1. Froni of a £. take f of a 

OPERATION. 


Value of 12s. 

yalue of f = 48. 5j^d. 

Juis. 8s. 3^d. 


common denominator 
24 

11 To perform this question 
T«,we find by Case XI., Sect. 

— XVI., the Value of -^^£.= 1 12s. 

8^d.; and also of f JE. = 4s. 

5^d.; we then find a com¬ 
mon denominator of thp fractional part, by rnultiplying toother 
their denominators, Hx3=38. We then proceed us in 
Case II., Sect XVIII. 

/This question can be performed by first subtracting the frac¬ 
tion f of a jf. from of a £., and then reducing the remainder 
by Case XI,, Sect. XVI.; thus : 

8s. 3d ' l^lqr. Aris. 

2. From ^ of a toQ take f of a cwt. ^ 


r OPERATION. 

cwt. qr. 

^ of a ton =1 1 

f of a cwt. = 3 

Ans. 0 


lb. 

4 

5 


oz. 

8 

9 


4:fT 

9 ^ 


1 26 14 

This question may also be performed by first reducing ^ of a 
cwt. to the fraction of a ton by Case IX., Sect. XVi., and sub¬ 
tracting it from ^ of a ton, and then reducing the remainder to 
its proper terms ,^iy Ca|e XI., Sect. XVI. Thus: 

^ ^ X gV = = sV ^ 

^ — 2*5 = 7^ of ^ too := Iqr. 261b. 140%. ^O-i^dr. Ans. 


Rule. — Find the value of ths fractions in integers; then svhtrat l 
as in the foregoin^nUes. 

3. From of an ell English take f of a yard. 

#1 Ans. 3qr. Ona. 2^in. 

4. From f of a mile take of a furlong. 

Ans. Ifur. 5rd. 10ft. lOin. 

5. From ^ of a degree take ^ of a mile. 

Ans. 49m. Ofur. 13rd. lift. 9in. If bar. 
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6. From of an acre take f of a rod. 

Ans. IK. 17p. 22yd. 2ft. lOSin. 

7. From TIT of a cord take a. cord. 

Ans. 91ft. 1602||in. 

8. From of a hhd. of wine there leaked out | of it; what 

remained ^ Ans. 6gal. 3qt. Opt. l^gi. 

9. From Boston to Concord,W. H., the distaince is 72 miles, ; 
having travelled | of this distance, how much refnains ? 

Ans. 30m’^ 6fur. 34rd. 4ft. 8in.^ Ifbax. 

10. From ^ of a year take | of a week. 

Ans. 10Ida. 5h. 54m. 17|sec. 

11. From ofan acre take J of a foot. 

Ans. l]^l. 18p. 5yd. 4ft. Oin. 

■’# ' 

M 

- -- 9 


Section XIX. 

MULTIPLICATION OF VULGAR FRACTIONS. 

CASE 1. 

To multiply a simple fraction by a simple fraction. 

1. Multiply J tby -I* • • 

OPERATION. This process may be understood by sup- 

I X f = fi Ans. posing a man to have found of a dollar, 
and that he gave ^ of it to his wife, and that 
ho'wished to ascertain what jiart of a dollar his wife received. 
If I of a dollar be divided into 5 equal purls, one of those parts 
will be of a dollar. And, if ^ of ^ of a dollar be of a 
dollar, I of -jt will be 7 times as much, qind 7 times ^ are 
If then, of be f of ^ will be 3 times as much, and 3 
times are fj. The wife will tlierefore receive of a dollar 

Rule. — Multiply the numerators together for a nno numerator, and 
the denominators for a new denominator. The fraction should then Oc 
reduced to Us lowest terms. * 


2. Multiply by §. * Ans. 

3. Multiply ^ by • ,Ans. 

4. Multiply 4 by , Ans. If. 

5. Multiply ^2 by ff. ‘ Ans. 

6. Multiply ^ by f. Ans. 

7. Multiply I by ff. Ans. 

8. Multiply -ff hy Ans. ff. 

N II 
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9. Multiply by Jl-, Ans. 

** ' OPERATION. 

7 /J" 

The operation of the followiQ^ questions may be abridged by 
cancelling. 


» 

10. Multipl;^ by l-J. Ans. ^ 

j[l. Multiply by ’ Ans. ^ 

12. Multiply I by Ans. /g 

13. Multiply by §f. Ans- ^ 

14. Multiply J by ’ Ans. -/j 

15. Multiply ffV " Ans.-j^. 


c CASE II. 

rTo multiply a whole number by a fraction, or a fraction by 
a whole number. 

1. If a man earn of a dollar in one day, how much will he 
earn in 9 days 

OPERATION. ^ To analyze this question, we say, 

= t ®’g^ths of a dollar in 1 

day, in 9 days he will earn 9 times as 
much, and 9 times 7 eighths are 63 eighths“=ss ^z=z$ 11 Ans. 

Rule. — MuUiply the whole number ly the numerator of the frac¬ 
tion^ and divide the product by the denominator^ and the quotient is the 
answer,requtrjid. > 


2. Multiply 12 by f. i Ans. 8f. 

3. Multiply 15 by Ans. 8^. 

4. Multiply I'by 11. Ans. 4|. 

5. Multiply f by 12. • Ans. 3|. 

6. Multiply I by 19. Ans. 16|. 

7. Multiply by 14. " Ans. 12^. 

8. Multiply 13 by f. Ana. 7f. 

9. Multiply IIS by ■^. Ans. 2|4* 

10. Multiply 11 by^. Ans.fif. 

Note. — If any of the fractions are compound, they must be reduced 
simple fractions by Case VI., Sect. XVl. 

11. Multiply f of of by 12. Ans. 2^. 

OPERATION. 

§ X i X ^ == 

I 


tV X ~ l-l- ~ 24 Ans. 
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12!. Multiply f of of by 100. Ans. 12^. 

13. Miiltii»ly j of § of I by 11, Ans.*3/4^. 

14. What cost of a ton of Imy, at $ 17 per ton 

15. What cost of an acre of land, at S 37 j>er acre ? 

Ans. $16;^^. 

16. At f of a dollar per foot, what cost 7 cords of wood ?, 

* Ans. 3 35. 

CASE HI. 

To multiply a mi.ved number bj’’ a whole number, or a whole 
number by a mixed number. 

1. Multiply 7| by 9. , 1 

OPERATION. In performing this que'ition, wc say 9 times 5 
7| eighths are 45 eighths, and 45 eighths are equal to 

9 5^. We write down the | and carry the 5 id the 

68f product of 9 times 7 =5: 68. 


lluLE. — Multiply the numerator of the mixed nundjer hy the irliole 
mindfcr, and divide the product by the denominator of the fraction, and 
as many times as tt contains the deTtominfftor, so many units must he 
carried to the product the integf^s. if, after division, any thing 
remains, let if- be a numerator and the divisor <» denmninator to a frac¬ 
tion to be affixdd to '^ic product. 


2. Multiply 8f by 7. 

3. Multiply 9^ by 8. 

4. Multiply 11^,by.7. 

5. Multiply 15A '-^y 

6 . Multiply 14f by 9. 

7. Multiply 23| by 11. 

8 . Multiply 47f*Y by 15. 

9. Multiply 37f by 18. 

10. Multiply 678-1^ by 24. 

11. What will 23^ pounds of lead 


Ans. 60^. 
Ans. 755. 

• Ans. 82 
Ans. 108 t\. 
Ans. isif. 
•, Alls*. 2.57«. 

An.s. 709 yV- 

f Ans. 6791. 
Ans. 16291. 

cost, at 8 cents a pound } 
\ Ans. $1.91. 


12. What will 15|^ pounds of sugar coat, at 12 cents a 

pound ? Ans. $1.88^. 

13. What will 29-^ cwt, of hay cost, at $ 1.12 per cwt. } 

, Ans. $ 32.94|. 

14. What will 9 J yards of broadcloth cost, at $ 8 per yard ? 

Ans. $79.00. 

15. What will 17-^j tons of potash cost, at $ 97 per ton ? 

Ans. $ 1703.56^. 
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16. What will 3-j^ tons of plaster of Paris cost, at '812.7f» 
per toh } Ans. $40.18 i^t^. 

IJ. What will 17-j^ dozen handles cost, at 16 cents a dozen ? 

Ans. $2.78f. 

18. What will 27f pounds of bar soap cost, at 7 cents a 
pound? Ans. $ 1.91|. 

,19. What will 29-^^ dozen of axes cost, at $11.62 per 
dozen ? ' Ans. $ 343.75^. 

20. Bought 28 bales of cotton cloth, each bale containing 
31f 3 rardswhat will be the cost, at 16 cents per yard ? 

Ans. ^ 140.56. 


Note. — If both numbers be mixed, or either of them be a complex 
fiaction, they must first be reduced to simple ones. 


21. Multiply by Ilf, 

A 


OPERATION. 


8f = Jg*.; llf = V* 

V X V = = lOOii Ans. 




Ans. 3136^f. 
Ans. 3f. 
cAns. 15^. 
Ans. 632^.. 
Ans. 781. 
Ans. 403f. 
Ans. 26^. 
Ans. 6f. 
Ans. 8f. 
Ans. 


22. Multiply 161-ff 19ff. 

23. Multiply f by 8f? 

24. Multiply -by 17^^. 

25. Multiply f by 7If. 

26. Multiply f of 9f by f of 17. 

27. Multiply X of 7 by -ff of 87y®x. 

2& Multiply 7by 3|. 

29. Multipfy 8 by f. 

30. Multiply 12 by f. 

31. Multiply IS.by 

32. A rncrcharit owns of a ship, he sells of his share to 

A. What part is that of the whole ship ? Ans. g^. 

33. Multiply*3J by lOf. Ans. 39f|. 

34. Multiply § of 7f by f of Ilf. Ans. 49f§f. 

35. Multiply f of 9 by f of 17. Ans. 26 t|^. 

36. Multiply f 6f 8-j^ by f of 9f. Ans. 25^^^. 

37. Multiply* 18| by 15f. Ans. 299ff. 

38. Multiply f of ^ by f of '• Ans. 

39. What cost 7f barrels of flour, at $5f per barrel ?. 

Ans. $39|f . 

40. What cost 9A acres of land, at $ 27f per acre ? 

Ans.'$256ff 
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41. What cost 8^ bushels of apples, at $1^ per bushel •? 

\Aas. $11^. 

42. Bought 11| bushels of com, at $1| per bushel, and sold 
§ of it for $ 1| per bushel, and the remainder at per 
bushel; what is gained on the sale of the com ? Ans. S 

What is the continued product of the following numbers: 
27 87| ^ * 

:i7f 98^’ 2^ 128 


? 


Ans. 


, Section XX. ^ 

DIVISION OF VULGAH FRACHONS. 

« 

CASE L, , 

To divide a fraction by an integer or whole number. 

1. How many times will f contain 8 ? 
opEiiATioN. To illustr^ this question we will sup- 
J X i = xV P®®® i an" orange to be divided equally 

among 8 persons. Now, if wc divide f of 
in orange into 8 equal parts, one of these parts»wlll be equal 
to jtg of a whole oratige, but as there are i to be divided among 
8 persons, each person will receive 5 limes Ans. 

Hulk. — Mt^tiphj the whole number bi/ the tJenominator of the frac- 
tion, anti write the protlud- under the numerator. Or, divide the nvnicr- 
ator of the frat tton hy the whole number^ if it can be done without a re¬ 
mainder, and write the quotient over the denominator^ 

2. Di 

3. Di 

4. Di 

5. Di 
(>. Di 

7. Di 

8. Di 

9. Di 

10. Di _ ^ 

CASE 11. 

To divide a whole number by a fraction. 

1. How many times will 17 contain J ? 

11 * 


ivide by 18. 

« Ans.*y^g. 

ivide by 28. 

Ans. 

ivide tV by 27. 

, Ans. 

ivide by 128. 

Ans. 

ivide by 98. 

Ans. 

ivide || by 19. 

# ‘A.ns. 

ivide 1 by J67. 

»Ans. yx/bjr* 

ivide by 49. 

Ans. y^ly. 

ivide -jJj by 15,* 

Ans. 
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, OPERATION. It is evident that 17 will contain 

V X t = Alls, i as many times as there are 

fourths in 17, which are 4 X 17 
= 68 times. Again, if 17 contain 1 fourth 68 times, it wil; 
contains fourths as many times as 68 will, contain 3 = 22| 

Ans. 

0 

Rule. — Multiply the whole number by the detunpinator of the frac¬ 
tion^ and divide the product by the numerator. 

2. Divide l^by^^. 

3. Divide 28 by 

4. Divide 27 by tV-i 

5. Dmde 128 by 

6. Divids 98'by If. 

ff. Divide 19 by 

8. Divide 167 by 

9. Divide 49 by 

10. Divide 15 by -j^. 

caIe III. 

To divide a mixed number by an integer or whole number. 

1. Divide 27f by 6. 

OPERATION. We divide 27 by 6, and find that it is 

6)27f contained 4 times, which we write under 

■■4TT _ 43 the 27, and we have 3 remaining, which 

* we multiply by 5, die denominator of the 

fraction, and to the product we add the numerator 3, and iIkj 
amount is 18. This we write over the product of 6, thi; di¬ 
visor, multiplied by the denominator, 5, = 6 X 5 = 30. e 
then reduce the fraction. • 


Ans. 28f. 
Ans. 41^. 
Ans. 4^. 
Ans. 9w. 
Ans. 151^. 
Ans. 31^ 
.Ans. 200^. 
Ans. 88|5 
Ans. 225. 


Rule. -^Divide the integers as in whole numbers^ and tf any thinn 
remains multiply it by the denominator of the freuMon^ and to the pn*ri 
uct add the numerator of the fraction^ and write it over the product qf 
the divisor^ multiplied by the denominator. 


2.1 Divide 29| by 9. 

3. Divide 14f by 7. 

4. '^Diyide 13f by 8. 

5. Di^e 14| by 6. 

6. Divide $37f hmong 9 men. 

7. Divide $96§ among 11 persons. 

8. What is | of 167./|- cwt- of iron ? 


Ans. 3ff. 
Ans. 2^^ 
Ans. l|f 
Ans. 2fg 
Ans. $ 4^^. 
Ans. $ 8^-f! 
Ans. 20^ cwt. 
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9. Divide of a prize, valued at $ 1723, equally between 
12 seamen. • ^ 1^^'63^-f. 

10. What will a barrel of flour cost, if 19 barrels can be 

purchased for $ 107|‘? Ans. $ 5.65^^. 

11. If 15 poimds of raisins can be obtained for $3^, what 

will 1 pound cost? Ans. $0.21i}f. 

12. If 12 quarts of wine cost $3.75|t, wljat will a qifarl: 

cost? i Ans. $0.31-j^^. 

13. If $ 19 will buy 375|^ acres of land, ho\^ much can 

be bought for $ 1 ? Ans. 19§^-|- acres. 


CASE IV. 

• , 

To divide one fraction by another, whether the fractions bo 
simple, compound, mixed, or complex. '* 

1. Divide ^ by g. Ans. 

OPERATION. To understand the rationale of 

i X f = — 1^^ Ans. this process, we find the two factors 

of I, which are f and ^ ^ multi¬ 

plied by ^ make f, as is evident from a preceding rule. We 
now divide ^ by f, which by Case I. of this section w’ill ’be f 
X ^ = ^T- Again, we wish to divide ^ Jby It is evident 
that will contain ^ eight timcs*as often as it wdll a unit, and 
it contains an unit ^ times, therefore it contains ^ eight times 

= I X f? = IH perceived, that in 

performing tliis question the numerator of the dividend has been 
multiplied by the denominator of the divisor, artd the denom¬ 
inator of the dividend by the numerator of the divisor. 

Rule. — Invert tlie divisor^ and frocced as in myltiplication. If, hoir- 
arr, there Ac mtred mtmbers in the (picstion, they must first be reduced to 
impropfT fractions, and compound and complex fractions must tjf re¬ 
duced to simple fractions. 

2. Divide | by Ans. 

OPERATION. 

I X f = I i Ans. 

3. Divide 12^ by 9|. • Ans. 1^^. 

•operation. 

12t = V-; 9| = V-- 

¥ X ^ = 14^i Ans. 

4. Divide § of ^ by | of 


Ans. 1^^ 
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OPERATION. 


iXi — 1^. 

^ X ^ f -A-ns. 

5. Divide § of 7f by f of 11^. ' ; ‘ Ans. 

^ ' OPERATION. 

' 5 of 7 i = sxV=!i=«' 
tofiiA = tx-W = W = W 

"V" X iWr = liA Axis. 

6. Divide ^ by Am. 64 j|l 

C OPERATION. 

*■“ ■^^■X = 

^ = i^ = ^x*=^=TV 
T®o\ X ¥'=W = W8 Ans. 

7. Divide J, of 91 by -5^0 of 87. Ans. 

nven A'rvnw 


OPBRATION. 


X 7V\r = m? Ans. 


8. Divide yV by f. 

9. Divide {4 i>y i* 

10. D'vide I by 

11. Divide I byl. 

12. Divide by 

13. Divide 2^ by 

14. Divide by 

15. Divide ^ by 7^. 

16. Divide A b^ 16|. 

17. Divide IJ^ by f. 

18. Divide 214 by Ifif. 

19. Divide 17 A by 28^^. 

20. Divide IGIyV by 144. * 

21. Divide A I by i of A- 
22 Divide | of 7 A by A ^ 

23. Divide A of 15 by A o^* 22. 

24. Boiiirht 7 of a ooai-mine for 


X |=*i®A==fi Ans. 

Ans. 1|. 
Ans. lA* 
Ans. II. 
Ans. 1A\- 
Ans. A\- 
Ans. ll|. 
Ans. 

Ans. 

Ans. 20. 
Ans. 144^. 
Ans. |f4t- 
Ans. ll’T^I’T* 
Ans. 14. 
Ans. 1^^. 
Ans. 

$ 3675, and having sold 
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f of my share, 1 gave § of the remainder to a charitable society, 
and divided the residue among 7^ poor personi^ ^what was the 
share pf each ? Ans. ^ 50 for ea^^oor person. 

' 25.'^ Of an estate valued at $ 5000, the wid6w receives the 
oldest son f of remainder; the residue is equally divided 
among 7 dau^ti^; what is the share of each daughter ? 

m .^s. |i458|fj> 




Section XXI. 

<®JESTIONS TO BE PERFORATED BY ANALYSIS. 

1. If ^ of a bushel of com cost 63 cents, what copt a bushel ? 

what cost 15 bushels ? Ans. 

Illustration. If 7 eighths of a bushel cost 63 cents, 1 eighth 
will cost 1 seventh of 63 cents 9 cents ; and 8 eiglfths will 
cost 8 times 9 cents = 72 cents, and 15 bushels w'ill cost 15 
times 72 cents = 810.80. 

2. If 4^lbi of pepper cost |^2.15, wheft cost one pound ? what 

cost 301b. ? i Ans. ^13.50. 

Illustration. In 4^lb. there are ^^Ib. Then, if 43 ninths lb. 
cost 92.15, 1 ninth will cost 1 forty-third of $2.15 = $0.05, 
and 9 ninths or lib. will cost 9 times $ 0.05 = $ 0.45, and SOlbi 
will cost 30 times $0.45 = $13.50. , 

3. When $1728 are paid I'or 30^\ tons of iron, what cost 1 

ton ? what cost 7^5 tons.? ^ Ans. ^432. 

4. When $ 432 are paid for 7^ tons of non, what quantity 

should be received for $1728 ? Ans. 

' 5. For 7^J tons of iron there were paid $482; what sum will 

it require to pay for 30-^ tons.? Ans. 

6. For 30tons of iron $1728 were paid ; what quantity 

should be received for $ 432 ? » Ans. 

7. Gave bushels of rye for a barrel of fltJUr; how much 
rye will it then require to purchase 6-| barrels of flour .? 

■* Ans. 49jf bushels. 

8. Divide $1728 among *17 boys and 15 girls, and give each 
boy -/x much as a girl; what sum does each receive ? 

Ans. each girl $ BOyf ; each boy $ 42f 

9. If f of a ton of hay cost $1449, what cost 4f tons.? 

4ns. 
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10. If 4^ terns of hay cost j^82.50f, what part of a ton will 

$14.49 buy Ans. 

11. If $ i‘4;^Cwill l)uy 5' oV a ton of hay, how much hay can 

be obtained for ? Ans. 

12. When $ 82.50f Are paid for 4^ tons pC^h^, what will be 

the cost ,of ^ of a ton ? f Ans. 

13. Vi^eu 14| tpns of copperas are sold fesr $ 500, what is the 

value of 1 tunwhat is the value of 9-f| Ans. 

14. Wheri 9|j} tons of copperas are sold333.33}, what 

is the value of 14} tons,^ Ans. 

15. (5ave $333.33} for 9}} tons ol^opperas; what quantity 

of copperas should be received for $ 500 Ans. 

16. For 14} tons ofi copperas $ 500 were paid; how much 

might be purchased for $ 333.33} ? Ans. 

17. Purdnased 97} gallons of molasses for $31.32; Avhat 

co^l'l gallon ? what cost 763| gallons.^ Ans. 

18. Sold 763| gallons of molasses for $244.36; what should 

[ receive for 97| gallons } Ans. 

19. If $ 244.36 will buy 763| gallons of molasses, what quan¬ 
tity can be obtained for $^31.32 ? Ans. 

20. Gave 19751b. of flax for 40 barrels of flour; how many 

pounds were,-given for 1 barrel? how many pounds would it 
require to huy 144 barrels ? Ans. 71101b. 

21. If 17 bushels of rye cost $15.75, what cost 1 bushel ? 

what cost 9} bushels ? Ans. $8.56^}. 

. 22. If 9 barrels of flour cost $ 50f, what cost 1 barrel ? what 
cost 87^ barrels ? Ans. $ 492^. 

23. If 13 boarders consume a barrel of pork in 78 days, how 
long would it last^ if 7 more boarders were added to their num¬ 
ber ? * Ans. 50 y"q days. 

•24. If a man by laboring 10 hours a day can, in 9 dajs, per¬ 
form a certain piece of work, how many days would it mquirc 
to do the same work, were he to labor 15 hours a day ? ^ 

25. If a man, by laboring 15 feours a day, in 6 days can'per¬ 
form a certain piece of work, how many days would it require 
to do the samvs work by laboring 10 hours p. day ? Ans. 

26. If a man, by laboring 10 hours a day, can in 9 days per¬ 
form a certu^ piece of work, how rr.any hours must he labor 
jach day to perform the same work in 6 days ? Ans. 

27. 8qld i7-f'\ bushels of corn for $ 5^ ; what was received 
for 1 bushel ? wliat should I have charged for 97^ bushels ? 

Ans. $30^ H- 

28. Bought 9-^- tons of hay at $19} per ton; for what must 
it be sold per cwt. to gain $ 7 on my bargain > Ans. $13^}fir- 



SECT. XXI.] 


VULGAR FRACTIONS. 


131 


29. It 1 sell hay at $1^ per cwt., what should J give for 9f 
tons, that 1 may make ® 7 on m3r:^rgain ? Ans. $ ^9. 

30. How many bushels of cor® at $ 0.75 pei^b^hel will it 
require to purchase 473p£- bushels of wheat at $ per bushel ? 

Ans. 168^bu. 

31. If 15 CQ^ds of wpod cost $ 57-^, what cost 1 cordPtwhat 
cost 19^cords? ; ' 

32. If 19|^ coordi^f wood cost $ 76yY7f hoW rq^y (Idirds may 

be obtained for^^JptT'^j ? Ans. 

33. At 7-j3^ ^^ings per yard, what cost 47^ yards,? 

Ans. 17.£. 5s. 6f^d. 

When 172J6. 15s. Ofd. are paid for 47^ yards of broad¬ 
cloth, what is the yalue of 1 yard ? Ans. 3X. 12s. llfg®d. 

35. If lib. of sugar cost of a dollar, what is the value of 

43flb.? . Ans. $23.61.V 

36. If 17Slb. of sumr cost 8 2tt» what cost 501b.*? ^ 

® Ans. 

37. Bought 87? yards of broadcloth for $ 612; what was the 

value of 14^% yards? Ans, S 10^.90. 

38. If ^ of ail acre of land cost 8 43.75, what cost 10 acres ? 

39. When ^500 are paid for lO^acres of land, how much 

might be obtained for $43.75? Ans. 

40. If 9 hogsheads of sugar cost $71.87, what cost f of a 

hogshead ? Ans. 

4U Paid 84.56|J for 4 of a hogshead of sugar; what ought 
to be given for 9 hogsheads r Ans. 

42. If 19 men can grade a certain road in 111 days, how 
long would it require 47 men to perform the samcMabor? 

43. When 47 men can grade a certain road in 44|^4 days, 
how long would it require 19 men to perforrg the same ^abor ? 

44. If/r of a ton of hay co.st $9.20, what cost 17 tons? 

45. When $430.10 are paid for 17 tons of hay, what cost 

of a ton ? ' \ Ans.* 

46. If /p of a tub of butter cost $7.15, what cost 7 tubs ? 

47. When $114.40 are pali for 7 tubs of butter, what cost 

^ of a tub ? » Ans. 

48. If a man can mow a field'^of acres days, when 
they are 11^ hours lo^ig, how many days will it require to 
perform the same labor, when the days arc 10 hours long ? 

* Ans. 9y®^ days. 

49. If 4 yards of cloth cost $19* what cost 25 yards ? 

Ans. $118.75. 

50. When $87.25 is paid fdr 15 barrels of flour, what cost 

100 barrels ? ' ‘ Ans. $ 581.664. 
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51. Gave $^81.75 for 20 cords of wood ; required the price 

of 70^cords ai the same rate.t^ Ans. $ 286.12^. 

52. John Smith gave Thopias Ayer $19.75 for 2 dozen of 
hats; what then should Smith give for 19-^^ dozen ? 

Ans. $193.38^1.' 

53a If 3cwt. of potash cost $ 47.25, ^at m^t be paid for 
ll-i^cw^ - .^s, 8172.81|. 

'M. co^ of lime cost $ 50, what.^^!',%e value of 5 
casks? ^ 

55. Peter XJuimby bought of Silas Noyes lOMons of hay, for 
which he paid $ 300; what then was the cost of 13^ tons ? 

Ans. $209.77x^7* 

56. If a staff 4 feet long cast a shadow 6 feet, wbat is &e 
height of that steeple wM^e shadow is 180 feet ? 

< Ans. 120 feet. 

57. If 8 i^en eat a barrel of flour in 20 days, how long would 

it lOo^ 12 men ? Ans. 13^ days. 

58. If 23 men build 27| rods of wall, which is 5f feet high, 

in 5 days, by laboring 10 hours each day, required the number 
of days it will take 46 men to perform the same labor by work¬ 
ing 8 hours each day ? Ans. 3^ days. 

59. Heniy^ Smitji can reap a field in 10 days, by laboring 8 
hours a day. ,.His, wife, Sarah, tlie same field in 9 days, by 
laboring 12 hours a day. How long would it take both to reap 
the field, provided they labored 8 hours a day ? 

Ans. days. 

60. If 15 tons 7cwt. 2qr. 181b. of cotton cost 82067.48, 
what cost llbi ? what Icwt. ? wliat cost 1 ton ? what 78 tons ? 

Ans. $10483.20. 

61. If it cost to carry 17cwt. 3qr. 7|-lb. of sugar 87 
miles, How far may it be carried for 8 73.87 ? 

Ans. 650||ff miles. 

62. Bought a bale of cloth for $ 96f ; I* dispose of it for of 

the cost, and by so doing I lose 8 2 on a yard; required the 
number of yards in the bale ? Ans. 18T§^^yd. 

63. Bought a hoarse and chai^p for 8 250, and I paid fur the 
harness -fj- of \lhat | paid for the horse. The chaise cost 
the value of the"horse. What was the price of each? 

Ans. Horse^ 8 130^; chaise, 8 119^^; harness, 8 

64. At ^ of a dollar a peck, hov/ many bushels can be ob¬ 
tained for 817| ? Ans. 30§^ bushels. 

65. If it require 2^ bushels of wheat to sow 1 acre, how’ 

many acres will 17f bushels sow ? Ans. 7^ acres. 
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66. If 17f bushels of wheat sow acres, how many bush¬ 
els will it require to sow 1 acre Ans. 2^ bushels. 

67. John Jones sold his horse for $ 176.18. He received in 

part pay 47f busliels of ye at $1.37^ per bushel; and for the 
remainder he receiveft wheat at $ per bushel. Kequired the 
quantity of wheat kkk. bushels. 

68. Sold apples ii^ f of a dollar a bushel. Wha| did 1 re¬ 
ceive for 8^ b^elp|^? Ans. ^1.17|.' 

69. Sold l^hmilels of rye for $21.47. What, ,was received 

for 1 bushel ? wliat for 7f bushels.? Ans.'$9?19^^jy. 

70. Gave 17<;f. 8s. lid. for tons of coal. What cost 

1 ton ? ^hat cost 19f tons ? Ans. 36<£. 16s. 5^-d. 

71. Ho\V many.garinents can be m^do of 756^ yards of 
cloth, if each garment requires 7g4 yards.? 

*Ans. 100 garments. 

72. If 18f^ cords of wood cost $ 90.00, what cost l^aajjl.? 

what cost 1711 cords.? Ans. $830.50f^. 

73. If a man travel 147 ^ miles in 36| hours, how far will 
he travel in 1 hour.? how far in 97^ hours.? Ans. 392^|§§m. 

74. If a man travel 500 miles in 97£ hours, how fur will he 

travel in 32^^ hours.? Ans. 166§ miles. 

75. If a horse eat 19^ bushels of oats in 87^ days, how 
many will 7 horses eat in 60 days.? A«s. 98^ bushels. 


MISCELLANEOUS QUESTIONS. 

1. How far will a man walk in 17^3^. hours, provided ho 
goes at the rate of 4^ miles an hour .? 

Ans. 82m. 4fi^. 8rd. 1ft. ^in. 

2. How much land is there in a field which is 29-^ rods 

square.? Ans. 5A. IR. 32p. 141ft. 109|||in. 

3. How much wood in a pile which is 17f ffcet long, 

feet high, and 4-^ feet wide ? Ans. 4cd. 66|^^ft. 

4. What is the value of 19|- barrels of flour, at $ 6^ a bar¬ 
rel.? • Ans. 813 t.l5|. 

5. What is the value of 37&f4- acres of land,* at $ 75| per 

acre .? Ans. $ 28387.06^. 

6. What cost 17 i 2^ quintals of fish, at $4.7f»per quintal ? 

* Ans. $ 81.55^i^. 

'7. What cost 1670^^3- pounds of coffee, at 12^^ cents per 
pound.? Ans. $212.99-^. 


N 13 
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8. What cost 28-i^-j- tons of Lackawana coal, at $ I If a ton r 

. Ans. $383.27 

9. Bought 37^^ hogsheafls of molasses, at $ 17.62|^ a hhd.; 

what was the whole cost ? Ans. $ 655.20^-. 

10. What cost ^ of accord of woocT, at $ 5.75 a cord ? 

Ans. $5.03^. 

11. l^at are tlie contents of a field'^wi^t is 139i^ rods 

long, and ^^•’•ods wide Ans..;|||!i|‘3R. 15||p. 

12. Bought 15 loads of wood, each confallw|ff Ilf feet, cord 

measure.' I divide it equally between 9 persons; what doe.s 
each receive .? Ans. 19fft. 

13. If the transportotion of 18| tons of iron costJ48.1^f, 

what is it per ton ? * , Ans. $'€.62^. 

14. Tf a hhd. of wine cost $ 98|-, what is the price of one 

gallon.? , * Ans. $ 1.56-J^g-. 

^^„Tf 5 bushels of wheat cost $8§, what will a bushel be 
worth ? Ans. $ 1.64^-. 

16.,What will 11 hogsheads and ]7jf gallons of wine cost, 
at 19f cents a gallon ? Ans. $ 140.32{J. 

17. How many bottles, each containing If pints, are sufli- 

cient for bottling a hhd. of cider ? Ans. 288. 

18. I have a shed which is ISy^ feet long, lOy^ feet wide, 
and feet'high; how many cords of wood will it contain .- 

Ans. lied. 124TV/ffft- 

19. What will 6| pounds of tea cost, at 65| cent$ per lb. r 

Ans. $4.r>2^^y. 

20. How many cubic fCet docs a box contain, that is 8f 
feet long, 5-fj fept wide, and 3 feet high ? Ans. 146 p^^^ft. 

21. How many feet of boards will it take to cover a side 
of a house which 46^- feet long and 17^ feet high ? 

' Ans. 812v'5-ft. 

22. Required the number of square feet on the surface of 7 

boxes, each df which is fcct lpng, 2/^ feet high, and 3,'^ 
feet wide ; required also the number of cubic feet they would 
occupy. Ans. 527^f ft.; SSdjIf cubic feet. 

23. A certain*roorn is 12 feet long, 11^ feet wide, and 7* 

feet high ; how much will it cost to plastcf it, at 2| cents piu- 
square foot ? ^ Ans. $ 13.4H|. 

24. A man has a garden that is 14^ rods long, and lOf rod;! 

wide ; he wishes to have a ditch dug around it, that shall be 
3 feet wide and 44 feet deep; what will be the cxficnse, if he 
gives 2 cents per cubic foot ? Ans. $ 223.76;^. 

25. How many bushels of grain wil’ a box contain which is 
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14^^ feet jemg, f»|^ feet deep, smd 4^ feet wide, tliere being 
cubic inches in a bushel 0 Ans. 294§^||bu. 

26. Which will contain the nAist, and by how much, a box 
that is 10 feet long, 8 feel wide, and 6 feet deep, or a cubical 
one, whose each side measures 8 feet ? 

Ans. The last contains 32 cubic feet the most. 

27. Divideequally among 129 mtm. Ans. $ 8|.^ 

26. Bought ippbarrels of flour, at $ per llirrel; what was 

the amount of 1^'wholc ? Ans. $ 536^. 

29. What cost 8§ acres of land, at $42^ per acre*.? 

Ans. $ 369.20. 

30. shall four 3's be arranged, that their value shall be 

nothing.? % 

31. I have a room 20 feet long, 15 feet wide, and 8^ feet 
high. This room contains 4 windows, t;ach of whi^^h is 54 feet 
in height and 3^ feet in width. There are two docMs'r^fcet 
high and 3 feet wide. The mop-boards are § of a foot W'ide. 
A mason has agreed to plaster this room at 6^ cents pe.’square 
yard ; a painter is to lay on the paper at 9‘ cents per square 
yard; the paper which I wish to have laid on is 2| feet wide, 
for which I pay 5 cents per yard. What is the amount of my 
bill for plastering, for papering, and for paper .? 

Ans. For plastering, $6.11f|; for papeAng, ^4.37; for pa¬ 
per, $.2.80^. 


Section XXII. 

DECIMAL FRACTIONS. 

A Decimal Fraction is a fraction whose denominator is a 
unit with as many ciphers ;|rhnexed as there are places in the 
numerator. Thus, .j&^, &c. 

The denominator being in all cases formed in this obvious 
manner, there is no necessity of expressing it, pnd therefore it 
Ls not written ; bul a point is pfheed before the first figure of 
the numerator, to indicate that the figure or figures on the 
.right of the point denote a decimal, and not' a ^hole number. 
Thus, for we write' .5, for .15, Ac. This point is 
called the separatrix. 

Ciphers annexed to the right hand of decimals do not in¬ 
crease their value; for .4, and .40, and .400 are decimals having 
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the same value, each being equal to ^ or f; but when ciphers 
are placed on the left hantf'bf a decimal, they decrease the 
value in a tenfold proportioA. Thus, .4 is or four tenths •, 
but .04 is or four hundredths ; and .004 is or four 
thousaiidths. The figure next the separatrix is reckoned so 
many tenths; the next at the right, so many hundredths; the 
tlyrd is so many thousandths; and so on, ^'nmy be seen by 
the following • ^ 

TABLE. 



7654 3 2 1. 234567 

From this table it is evident, that in decimals, as well as in 
whole numbers, each figure takes its value by its distance from 
the place of units. 

Note. — If jthere bo one figure in the flccimal, it is bo many tenths; 
if there be two figures, they express so many hundredths; if there be 
three figures, they are so many thousandths, A.c. 


NUMERATION OF DECIMAL FRACTIONS. 


Let‘the pupil write the following numbers. 

1. Three hundred twenty-five, and seven tenths. 

2. Four hundred sixty-five, and fourteen hundredths. 

3. Ninety-three, and seven hundredths. 

4. Twenty-four, and nine millionthsi, 

5. Two hundred twenty-one, and nine hundred thousandths. 

6. Forty-nine thousand, and for]^-ninc thousandths. 

7. Seventy-nine million two thousand, and one hundred five 
thousandths. 

B. Sixty-nine thousand fifteen, and fifteen hundred thou¬ 
sandths. 

9. Eighty thousand, and eighty-three ten thousandths. 
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10. Nine :^llion nineteen thou$eind nineteen, and nineteen 

hundredths. , 

11. Twenty-seven, and nine hundred twenty-seven thou¬ 
sandths. 

12. FoUy-nine trillion, and one trillionth. 

13. Twenty-one, and one ten thousandth. 

14. Eiglrty-seven thousand, and eighty-.seven njillionths. 

15. Ninety-nin©!.'thousand ninety-nine, and ninethousand 

nine billionths. , 

16. Seventeen, and one hundred seventeen ten thousandths. 

17. Thirty-tlirce, and thirty-three hundredths. 

18. Fortyiseven thousand, .«rid twenty-nine ten millionths. 

19. Fifteen, and‘four thousand seven .hundred thousandths. 

20. Eleven thousand, and eleven hundr/jdths. 

21. Seventeen, and eighly-onc quatrillioriths. 

22. Nine, and fifty-seven Irillionths. " 

23. Sixty-nine thousand, arui three hundred forty-nine thou¬ 
sandths. 


Let tlie following numbers be written in words. 


27.86 

86.0007 

1.000007 

16.300000007 

48.07 

5.6001 

5 .JO 1 OI 6 

1.315, 

15.716 

34.1063 

6.716678 

tl.OOOOOOl 

161.3 

15.0016 

1.631 

10,10101 

87.006 

16.1004 

3.760701 

1.000il27 


Section XXITI. , 
ADDITION OF DECIMALS. 


1. Add 23.61 and 161.5 and 2.6789 and 61.111 and 27.0076 
and 116.71 and 6151.7671 together. 

OrKKATION. „ 

23.61 , , In this question, it will lie perceived 

161.5 that tenths are written under tenths, 

2.6789 hundredths under hundredth^, &c.; and 
61.111 lliat tbp operation of addition is per- 

27.0076 formed as in addition of whole num- 

116.71 hers. 

6151.7671 

6544.3846 
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Rui;.|{. — Wffte the numbers, ^nder each other aea^rilmg to their 
valne^ add os in whole numl^s^ftnd point off from the rigM hand as 
many places for decimals as there are in that number wmch contains 
the greatest number of decimals. 

2. Add together the following numbers: 81.6135^|%716.3]. 
il3.]678956, 35.14671, 3.1671, 314.6. Ans. 7564.0052656. 

3. Whai’is'the sum of the following numbers: 1121.6116. 
61.87, 46.67, 165.13, 676.167895 ? Anb. 2071.449495. 

4. Add 7.61, 637.1, 6516.14, 67.1234, 6.1234, together. 

Ans. 7234.0968. 

5. Add 21.611, 6688.32, 3.6167, together. 

, Ans. 6913.5477. 

• 6. Add seventy-three and twenty-nine hundredths, eighty- 

seven and forty-seven'thousandths, three thousand and hve and 
on^'i'-idred six ten thousandths, twenty-eight and three hun¬ 
dredths, twenty-nine thousand and five thdusandths, together. 

Ans. 32193.3826. 

7. Add two hundred nine thousand and forty-six millionths, 

ninety-eight thousand two hundred seven and fifteen ten thou¬ 
sandths, Hfleen and eight hundredths, and forty-nine ten thou¬ 
sandths, together. Ans. 307222.086446. 

8. What is the sum of twenty-three million ten, one thou¬ 
sand and five himdred thousandths, twenty-seven and nineteen 
millionths, seven and 6ve tenths } Ans. 23001044.500069. 

9. Add the following numbers : fifly-nine and fif\y-nine 

thousandths, twenty-hve thousand and iwenty-hve ten thou¬ 
sandths. five and five millionths, two hundred five and five 
hundrec jis. Ans. 25269.111505. 

10: What is the sum of the following numbers: twenty-five 
and seven millionths, one hundred forty-five and six hundred 
forty-three thousandths, one hundred seventy-five and eighty- 
nine hundredllhs, seventeen and three hundred forty-eight hun¬ 
dred thousandths ? Ans. 363.536487. 


Section XXT^. 

f 

SUBTEACnON OF DECMALS. 

Rule. — hA the numbers he so written^ that the separatrix of the 
suUrahend be direclly under that of the minuend^ mbtraet as in whole 
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nunAers^ mA point off as many places for decimals as there are fti that 
number which contains the greatest nujgher of decimals. 

OPERATIONS. 

2 . 3 . 4. 

61.ffi34 39.3 5. 6.1 

9.182 1.6789 1.678 1.99999 

52.7814 37.6211 3.322 ' 4.10001 

5. From 41.7 take 21.9767. Ans. 19.7238. 

6. From 29.167 take 19.66711. Ans. 9.49989. 

7. From 91.61 take 2.6671. Ans. 88.9429. 

8. From 96.71 take 96.709. * Ans. .001. 

9. Take twenty-seven ar ' twenty-pight thousandths from 

ninety-seven and seven tenths. Am. 70.672. 

lO! Take one hundred fifteen and seven hundreduiP’from 
three hundred fifteen and twenty-seven ten thousandths. 

Ans. 199.9327. 

11. From twenty-nine million four thousand and five take 
twenty-nine thousand and three hundred forty-nine thousanS 
two hundred, and twenty-four hundred thousandths. 

Ans. 2862§804.99976. 

12. From one million take one millionth.* 

Ans. 999999.999999. 


Section XXV. 


MULTTPLTCVnON OF DECIMALS. 


RSAMPLKS. OPERATIONS. VOLO. FRAC. DECIMALS. 

1. Multiply ^ by = .18 

2. Multiply by — *50 

3. Multiply hy ~ 

4. Multiply by -j'ly 'ArX'Ar ~ tAAt ~ 

5. Multiply x§jj by xSirX-^ — .036 

6. Multiply x^jy by “ TuSinr ~ .0008 

7. Multiply TiAni ^y t8tt* nA’uXxSTr — loSSo rr = .00063 

8. Multiply by -335284 

9. Multiply by 32. =-W# =21-4^2 

10. Multiply. ^ by 46. xJtrX^ = =* 3-38 
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11. 76.81 by 3.2. 

OPERATION. 

76.81 

3.2 

15362 

2^043 

245 ? 7 ^ 


12. Multiply .1234 by .0046. 

I OPERATION. 

.1234 
.0046 ^ 

7404 

4936 

.00056764 


Ans. .438496. 
Ans. .0949416. 
Ans. .03721061. 
Ans. 26137.65. 
Ans. 152.2756. 
Ans. 43910.073. 
Ans. .00000081. 


Rule. as in whok nunibersy ani point off as many 

ares for decimals in the product as there are decimals in the multi^i- 
cand and multiplier ; but, if there should not be so many JUmresAn the 
produiX as there are decimals in the multiplicand and multi^ery supply 
the defect by prefixing ciph^s. See Example \Wi. 

18. Multiply 61.76 by .0071. 

IVf^iulti^ .0716 by 1.32& ^ ' 

15. Multiply .61001 by .061. 

16. Multiply 71.61 by 365. 

17. Multiply .1234 by 1234. 

• 18. Multiply 6.711 by 6543. 

19. Multiply .0009 by .0009. 

20. Multiply forty-nine thousand by forty-nine thousiihdths. 

. Ans. 2401. 

21. What is the ‘product of one thousand and twenty-five, 
multiplied by three hundred and twenty-seven ten thousandths } 

Ans. 33.5175. 

22. What js the product of seventy-eight million two hun¬ 

dred live thousand and two, multiplied by fifty-three hun¬ 
dredths? Ans. 41448651.06. 

23. Multiply one^hundred and fifty-three thousandths by one 

hundred twenty-nine millionths. Ans. .000019737. 

24. What is the product of fifteen thousand, multi[)licd by 

fifteen thousaniiths ? Ans. 225. 

25. What will 26.7 yards of cloth cost, at $ 5.75 a yt^rd ? 

^ Ans. li^ 153.52,5. 

26. What wil]^ 14.75 bushels of wheat cost, at $1.25 a bushel ? 

r Ans. $18.43,75. 

27. What will 375.6 pounds of sugar cost, at $0,125 per 

pound ? ' Ans. $ 46.95. 

28. What wUl 26.58 cords of wood cost, at $5,625 a 

cord? Ans. $149.51,2^. 

29. What will 28.75 tons of pptash cost, at $125.76 per 

ton? Ans. $3616.17,5. 
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MO. What will 369 gallons of molasses cost, at $0.^5 a 
gallon ? Ans. 8138.37,5. 

31. What will 97.48cwt. of hay*cost, at $1,125 per cwt. ? 

Ana. $109.66,5. 

32. will 63.5 bushels of com be worth, at $ 0.78 per 

bushel Ans. $49.53. 

*1 

# 


Section X3CVI. 
DIVISION OF DECIipDS. 


EXAMPLES. 

1 . Divide by 

2. Divide by 

3. Divide by 

4. Divide ^ by 4. 

5. Divide by 

6 . Divide xIt by 

7. Divide 1.728 by 1.2. 

OPERATION BY DECIMALS. 


OPERATIONS. TVLO. FRAC. DECIMALS. 

= = -4^ 

= §S=T!y = .5 

= m = i^n = - .9 
H = = 1.2 

=fm = u = 8. 
= ¥ = 10 . 

8. Divide ijgf by f#. 

OPERATION BY VULGAR FRACTIONS. 


1.2)1.728(1.44 Ans. 

12 [Ans. 

52 
48 

48 


Rule. — Divide as in whole numbers, and point offM many dea- 
mals in the motient as the number of dedmals in the dividend exceed 
those of the divisor; hut if^ number of tho^ in the divisor exceed that 
of the dividend, supply the dfect by^nexing ciphers to the dividend. 
And if the number of deexnwds in the yuotitnt and atvisa>r together ore 
not equal to the number in the demand, supply the defect by prefixing 
ciphers to the quotient. 


9. Divide 780.516 by 2. 

10 . Divide 7.25406 by 9.57. 

11 . Divide .21318 by .38. 

12. Divide 7.2091365 by .5201. 

13. Divide 56.8554756 bv .0759. 


Ans. 321.2. 
Ans. .758. 
Ans. .561. 
Ans. 13.861^~. 
Ans. 7^.06^ 
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If .Divide a0614.4 by .9567. Ans. 82000. 

15. Divide .306144 by 9567. Ans. .000032. 

16. Divide four thousand'three hundred twenty-two and four 

thousand five hundred scventy-tliree tei^, thousandths by eight 
thousand and nine thousandths. Ans^||^03-|-< 

17. Divide thirtyxsix and six thousand nine huJKd forty- 
^even ten thousandlhs«.by five hundred and eighty-nbe. 

•• t Ans. .0623. 

18. Divide three hundred twenty-tiiree thousand scven-:hun- 

Jrcd sixty-five by five millionths. Ans. 64753OO0C^. 

19. Divide 119109094.835 by 38123.45. Ans. 3124:3. 

20. Divide 1191090.94835 byl3812345. A#. * 

21. Divide 119109Q9483.5 by 38.12345. Aifs. 

22. Divide 11.9109094835 by 381234.5. Ans. 

23. Divide 1191.0f>094835 by 3.812345. Ans. 

iMr’-Divide 11910909483.^)y .3812345. Ans. 

25. Divide 1.1910909483.%V 3.812345. Ans. 

26*. Divide .119109094835 by .3812345. Ans. 


' , Section XXVII. 

REDUCTION OF DECIMALS. 

CASE I. 

To reduce a vulgar fraction to its decimal. 

1. Reduce t to its decimal. 

OPERATION. That the decimal .375 is e^al to f may bo 

8)3.000 shown by writing it in a vulgar fraction and re 

“i^rAns. *» TVaV = = t Ans. 

^1 

RuIiE. — Divide the numeratm^y the ^momfnatdtt annexing one or 
wore ofphxrt to the'numerator^ aii4 the quotient unit be the decimal re- 

^ .si-* V * 


Note. —It is not usufjtly necessary that,decimals should be carried .to 
more than six places. 

■“i 

2. Reduce f to a decimal. Ans. .625. 

3. Reduce ^ to a decimal. Ans. .5. 

4. Reduce fana ^ to decimals. 

Ans. .666-f, .75, ,^3-f, .916664-, -1875, .04, .126. 
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5. Reduce f r?T» ’r 2 * 3 T ^ decimals. 

Ans. .0588^, .07407-j-, .1351+, .00696+f.07207+, 
.0008103+ ‘ ♦ 

CASE II. 

*^o reduce denominate numbers to decimals. 

1. Reduce 15s, 9^d. to the decimal of a £. ^ns. .790625. 

opKRATioN. The 3 feuthings arc ^ of a penny, and 

4 3.p0 these reduced to a decimal are *.75 of u 

12 0.75000 penny, which we annex to the pence, and 

20 15.8125p,, proceed in the same manner with the other 

.79b6#Ans. » 

Rule. — Write the given nvmfers ferpeniicularly under each othr.r 
for dividends, proceeding orderly from the least to the greatest; qpjiosite 
to each dividend, on the left hand, pl^ such a number for a divisor, as 
loill bring it to the next superior denomination, and dram a line betwct n 
tlie/n. Begin at the highest, and write the quotient of each division, as 
decimal parts, on the right of the dividend next bclom it, and so on, till 
they arc all divided; and thn'ltitst quotient tvill be the decimal required 

2. Reduce 9s. to the fraction of a pound. Ans. .45. 

3. Reduce 15cwt. 3qr. 141b. to the decimal of a* ton. 

Ans. .79375. 

4. Reduce 2qr. 211b. 8oz. 12dr. to the decimal of a cwt. 

Ans. .6923828125. 

5. Reduce Iqr. 3na. to the decimal of a yard. 

Ans. .4375. 

G. Reduce 5fur. 35rd. 2yd. 2ft. 9in. to the decimal of a mile. 

Ans ,.73603219+. 

7. Reduce 3gal. 2qt. Ipt. of wine to.the decimal of a hogs¬ 
head. Ans. .0575396-f 

8. Reduce Ipt. to the decimal of a bushel. An^. .015625 

9. Reduce 2R. 16p. to the decimal of an acre. Ans.^6. 

CAS®'hi. 

To find the deciibal of any number of shillings, pence, and 
farthings, by inspection, e . ' 

Rule. — Write half the greatest even nunAer of shillings for the Jirsi 
decimal figure, and if the number of shillings be odd, annex to the deci¬ 
mal the figure Cy. Then UTite underneath the number of farthings con¬ 
tained in the given pence and farthings, setting the left-hand figure in 
the second place, if there he more than one figure, and the single figure 
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PKAiJTlQMS. 


tn ^ third 
tohenii 
tOfS ^ 


pj^i if there be but one^ and increasing the number by 1 
and by 2 when it eitceeds 36. T/te turn of the whole 


EXAMFLIffi. 

1. the decimid of 15s. 8f d. by inspection. 

,i = J of 148. 

' .05 = for odd shilling. 

39 = farthings in 9|d. 

2 = for excess of 36. . ^ ^ 

.791 

2. Find the value of. 13s. 6fd. by inspection. ^J^s. .678. 

3. Find the value 19s. 8^d. by inspection. Ans. .984. 

4. Value the following sums by inspection, and find their to¬ 
tal : 198. llfd., 16s: Bid., Is. lid., 3s. C|d., I7s. 5j^d., 13s. 
4^d.^48s. 8^d., 19s. ll^d., 13s. 3^d., 16s. O^d., 17s. 7fd. 

'' Ans. 7.9ii£. 


Note. — As shilliiiM are so many twentieths of a pound, It is evident^ 
that by taking one buf of their number, we obtain their value in tenths 

or decimals df a pound. Thus^^lfis. as^>£. 

In like manner, any number of rarthinn axe so many nine hundred six¬ 
tieths of a pound. So that, in order to obtain their value in tlie denomi¬ 
nation of poumls, w<^ write the number of fiiithings for the numerator and 

960 for a denominator, as 17 farthings == But, in order to treat this 
fraction decimally, we must raise the denominator to 1000, which in the 

fraction ^j£. is done by adding 40 to the denominator and 1 to the nume¬ 
rator, and in the fraction no by adding 2 to the numerator and 40 to the 
denominator^ Q. £■ D. 


CASE IV. 


To*find the v^ue of a decimal in integral or whole numbers. 
1. What is the value of .790625JE. ? 


oreRAtiON. 


799625 

20 

15.812500 

12 



3.1 




Now it is evident, that .790625£. expressed 
in terms of a shilling Ynust be the product of 
^ .790625jE. multiplied by 20, and that to con- 
* tinue the reduction to the lewest terms we must 
multiply by the same ^umber as in common re- 
•> duction. 


Rtn. 1 . — Mu2^ly the given deemed by the number which will bring 
U to the neji lower denominaUon, and cut off for a remednder as many 
ftaces on the rigid as there are places in the given deemed. 
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Multi-ply this remainder hy the number which will bring it to the neat 
lower denominatimiy cutting offfor a remainder as before^ and that pro¬ 
ceed till the reduction is earned to the denomination required. The seo- 
eral integral numbers^ standing at the left hand, will be the answer 
sought in the different lower denominations. 

2. What is the value of .625 of a sliilllng ? Ans. 7Jd. 

3. What is the value of .6725 of a cwt. ? 

Ans. 2qr. )91b. 5^oz. 

4. What is the value of .9375 of a yard ? Ans. 3qr. 3na. 

5. What is the value of .7895 of a mile ? ' 

Ans. 6fur. 12rd. 10ft. 6^|in. 

6. What is the value of .9378 of an acre ? 

Ans. 3^. 30p. 130. 

7. Reduce .561^ of a hogshead of wine to its value in gal¬ 
lons, &c. Ans. 35gal. Iqt. Opt. SHlgi. 

8. Reduce .367 of a year to its value in days, &;c. ^.. 

Ans. 134da. Ih. 7m. 19|sec. 

9. AVhat is the value of .6923828125 of a cwt .} ^ 

Ans. 2qT. 211b. 8oz. 12dr. 

10. What is the value of .015625 of a bushel ? 

Ans. 1 pint 

11. What is the value of .55 of an ell English ? 

u Ans. 2qr. 3na. 

12. What is the value of .6 of an acre .? Ans. 211. 16p. 


Section XXVTII. 

MISCELLANEOUS EXAMPIES. 

1. What is the value of 7cwt. 2qr. 181b. of sugar, at ^ 11.75 

per cwt ? Ans. $ 90.01,3^1. 

2. What cost 19cwt. 3qr. 141b. of iron, at $ 9.25 per cwt ? 

Ans. S 183.84,3^. 

3. What cost 39A. 2R. 15p. of land, at $ 87.37,5 per acre ? 

Ans. 8 3459.50,3ff. 

4. What would be tl^? expense of making a turnpike 87m 
3fur. 15rd., at 8 578.75 per mile ? Ans. 8 50595.41^. 

5. What is the cost of a board 18ft. 9in. long, and 2ft. ^in. 

wide, at 8.05,3 per foot ? Ans. 8 2.27,7^^. 

6. Goliath of Gath was 64 cubits high ; what was his height 
in feet, the cubit being 1ft. 7.168in. ? Ans. lOft. 4.592in. 

I? 13 
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7. {f a man travel 4.316 miles in an liour, liow long would 
he be in travelling from Bradford to Boston, the distance being 
29.T miles ? * A ns. 6h. 50iji. 6s(*c.-[- 

8. What is the co.st of 5yd. l(|r. 2jia. of broadcloth, at $ 5.024 

per yard ? Ans. ^30.23,4;;. 

9. Bought 17 bags of hops, each weighing 4cwl. 3qr. 711)., at 
$5.87^ per cwt.; what was the cost ? Ans. $ 480.64,8y^. 

10. Purchased a farm, containing 176A. 3R. 2r>rd., at 
$ 75.37^ per acre; what did it cost ? Ans. $ 13334.30,8^^'. 

11. What cost 17625 feet of boards, at S 12.75 per thou¬ 
sand ? Ans. $ 224.71,8^-. 

12. How many square feet in a floor 19ft. 3in. long, and 

15ft. 9in. wide ? Ans. 303ft. 27in. 

13. How many square yards of paper will, it take to cover a 
room 14ft. 6in. long, 12ft. 6in. wide, and 8ft. 9in. high ? 

**• Ans. 52|yd. 

14. How many solid feet in a pile of wood 10ft. 7in. long, 

4ft. Wtde, and 5ft. lOin. high ? Ans. 246||ft. 

15. How many garments, each containing 4yd. 2qr. 3iia., 

can be made from 112yd. 2qr. of cloth ? Ans, 24. 

16. Bought Igal. 2ql. Ipt. of wine for $ 1.82; what tvould 

be the price qf a hogshead ? Ans. $ 70.56. 

17. Bought 125‘jyd. of lace for $ 15.06; what was tlie price 

of 1 yard ? Ans. ,Si>0.12. 

18. What cost 17cwt. 3qr. of wool, at $35.75 per cwt. ? 

Ans. $ 634.56,23. 

19. What cost 7hhd. 47gal. of wine, at $87.25 per hogs¬ 
head } Ans. $ 675.84^)^5^. 

20. How many solid feet in a stick of timber 31ft. 9in. long, 

1ft. 3hi. wide, anh 1ft. 6in. deep ? Ans. 65.156250. 

21. How many cwt. of coffee in 17f bags, each bag contain¬ 
ing 2cwt. Iqr 7lb. ? Ans. 41cwt. Oqr. 5^1b. 

22. If 18yd. Iqr. of cloth cost $36.50, what is the price of 

1 yard ? Ans. $2.00, 

23. Tf $ 477.72 be cfpially divided among 9 men, what will 

bo each man’c share ? Ans. $ 53.08. 

24. A man bought a barrel of flour for if5.375, 7gal. of mo¬ 

lasses for $1.78, 9gal. of vinegar for $d.l875, Igal. of wine for 
$1,125, 14Ib^ of sugar for $1,275, and 51b. of tea, for $2,625; 
what did the whole amount to ? Ans. $ 13.36,71. 

25. A man purchased 3 loads of hay ; the first contained 2 
tons, the second 3J tons, and the third lyt^ tons ; what was the 
value of the whole, at $ 17.625 a ton ? Ans. $ 128.88,2|^. 
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26. At $ 13.625 per cwt., what cost 3cwt. 2qr. 7Ib. of 

sugar ? Ans. ^ 

27. At $125.75 per acre, what*cost 37A. 3R. 35rcl. ? 

Ans. $4774.57 

28. At 8 11.25 per cwt., whut cost 17cwt. 2qr. 2ilb. of 

rice ? Ans. $198.98,43. 

29. What cost 7f bales of cotton, each weigliing 3.37cwt., 

at $ 9.37^ per cwt. ? Ans. $>244.85,1^. 

30. What cost 7hhd. 49gal. of wine, at $ 97.625 per hogs 

head ? Ans. $ 759.S0,5|^. 

31. WHiat cost 7yd. 3qr. 3na. of cloth, at $ 4.75 per yard ? 

Ans. $ 37.70,3J. 

32. What cost 27T. 15cwt. Iqr. 3^1^. of hemp, at $183.62 

per ton ? Ans. $ 5098.03,7 

33. What i.s the cost of constructing a railroad 17iii. 3fur. 

15rd., at $ 1725.87,5 per mile ? Ans. $ 30067.97,8gf. 

34. When $ 024.53125 are paid for 17A. 3R. 15p. of land, 

what is the cost of one acre ? Ans. $»35. 

35. Paid $494..53125 for 19T. 15cwt. 2qr. 14Ib. of hay; 

what was the cost per ton ? Ans. $ 25. 

36. How much land, at $40 per acre, can be obtnined for 

$1004.75 ? Ans. 25A. OR. 19p. 

37. Bought of Queen Victoria 9 acr«;H (./ lanfl, for which I 
paid 157.753125^6. Required the price per acre. 

Ans. \1£. 10s. 6gd, 

38. If $198.984375 are paid for 17cwt. 2qT. 211b. of rice, 

what is the value of Icwt. ? Ar^. $11.25. 


0 


Section XXIX. 

* 

EXCHANGE OF CURRENCIES. 

It is well known, that, in different States of Jlie Union, the 
American dollar h!ls a different value as expressed in shillings 
and ponce. The origyi of this difference is thus explained. 
Previous to the formation of the Constitution, afl accounts in 
this country were kept in the currency of Great Britain, and 
the dollar was n*ckoncd at 4s. 6d. sti'rling. Owing, however, 
to the want of money, several Slates under the colonial gov¬ 
ernment issued Bills of Credit, which were not received by the 
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British merchants in payment for goods at their par value. 
Holders of lluise bills were therefore obliged to pay a larger 
nominal amount than though they liad paid in sterling. Thus 
eight shillings in the bills of New York passed for one dollar, or 
4s. 6d. sterling. In the bills of the New England Colonies, 
where the depreciation was less, six shillings made a dollar, 
apd in South Carolina and Georgia, four shillings and eight 
pence. In the ordinary reckonings of the people, shillings and 
pence are still considerably used, and their estimated value in 
different States is as follows. 

In New England, Indiana, Illinois, Missouri, Virginia, Ken¬ 
tucky, Tennessee, Mississippi, Texas, Alabama, and Florida, 
the dollar is valued at 6 shillings, $ 1 = 

In New York, Ohio^ and Michigan, the dollar is valued at 
8 shillings, $ 1 = 

In New Jersey, Pennsylvania, Delaware, and Maryland, the 
dollar is considered 7 shillings and 6 pence, $ 1 = = 

In North Carolina the dollar is reckoned at 10 shillings, 

81 = 

In South Carolina and Georgia 4 shillings 8 pence is the 
value of a dollar, 81 = 

In Canada and Nova Scotia the dollar is valued at 5 shillings, 

8 1 

The following table exhibits the legal rates of interest in 
the United States, and the penalty of usury. 

STATES. RATE OF INTEREST. PENALTY OF USURY. 

Mainej 6 ct. Forfeit of the debt or claim. 

N. Hampshire, 6 “ Forfeit of threefold the usury. 

Vermont, 6 “ Recovery in an action, with costs. 

Massachusetts, 6 “ Forfeit of threefold the usury. 

Rhode Island, 6 Forfeit of the usury and interest on the debt 

Connecticut, 6 ** Forfeit of the whole debt. 

New York, ' 7 ^ “ Usurious contracts void. 

New Jersey, i 6 “ Forfeit of the whole debt. 

Pennsylvania, G “ Forfeit of the whole dbbt. 

Delaware, 6 “ Forfeit of the wh^le debt 

Maryland, <6 On tobacco contracts, 8 per ct. Usurious 

contracts void. 

Virginia, 6 “ Forfeit double the usury. 

North Carolina, 6 “ Contracts for usury void. Forfeit double the 

usury. 

South Carolina, 7 “ Forfeit of interest and usury, with coats. 
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STATES. RATE OF INTEREST. PENALTY OF USURY. * 

Georgia, 

8 per ct. 

Forfeit of tljree times the usury, and con¬ 
tracts void. 

Alabama, 

8 

ii 

Forfeit of interest and usury. 

Mississippi, 

8 

cc 

By contract as high as 10. Recovery in 
action of debt. 

Louisiana, 

5 

c< 

Bank 6 ; by agreement as high as 10; con¬ 
tracts void. > 

Tennessee, 

r> 


Contracts void. 

Kentucky, 

G 

4C 

Recovery with costs. 

Ohio, 

G 


Contracts void. 

Indiana, 

G 

ii 

A fine of double the usury. 

[lliuuis, 

6 

ii 

By agreement as high as 12. Forfeit of 
thnicfold whole .ftiiuunt of interest. 

Missouri, 

6 

ii 

By agreement as liigh as 10. Forfeit of the 
interest and usury. 

Michigan, 

7 

ii 

Forfeit of the usury and one fourth the debt. 

Arkansas, 

G 

ii 

By agreement as high as 10. IJsuiy re¬ 
coverable ; contracts void. 

Florida, 

8 

ii 

Forfeit of interest and usury. 

Wiscotisin, 

7 

ii 

By agreement as high as 12. Forfeit treble 
the excess. 

Iowa, 

7 

<i 

By agreement as high as 12. Forfeit treble 
the excess. 

Texas, 

8 

ii 

S 

/ 

Dist. Columbia, 

0 

u 

Contracts void. 


Mute. — On dcbbn or judgments in favor of tlio United States^ interest 
is computed at tlie rate of 6 ]iur cent, per annum. 


Ill order, therefor*;, to change the preceding currencies to 
United States money, the shillings, pence, and farthings, if 
tliere be any, must first be reduced to decii^als of a p«und, 
and annexed to the pounds. 

m 

lluLR. — Divide the pounds by the value of a dollar in the given cur¬ 
rency, EXPRESSED Bv A FRACTION OF A POUND ; that is, to change the 
old Neui England currency to United States inomy, divide by iJ;; be¬ 
cause (i shillings IS il, of a pound. * 

To change the old '•.urrcncy of New Yorh, t^ c., /tf Uni/ed Stales 
money, divide by because 8 shillings is of a pound. 

To change llm old currently of Pennsylvania, cj-c., to JJnited Stales 
money, divide by I ; because 7 shillings and 0 pence is g of a pound. 

To change the old currency of South Carolina and Georgia to United 
States jnoncy, divide by ^ ; because 4 shillings and 8 pence is ^of a 
pound. 

To change Canada and Nova Scotia currency to United States money y 
divide by ^; because 5 shillings is \of a pound. 

13* 
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Tiie old method of changing English sterling money to United 
States money was, to divide t^e pounds by ^”5, and the quotient was 
doUars; and^ to change dollars into English sterling money ^ to mul¬ 
tiply the dollars by fg, and the product was pounds sterling. Butj 
me will be seen by a note on page 151 , this process does not give the 
present value of'a pound sterling. 

'* EXAMPLES. 

1. Change 18i£. 4s. 6d. of the old New England currency 
to United States money. 

18.225,£. = $ 60.75 Ans. 

In this example we reduce the 4 shillings and 6 pence to a 
decimal of a pound, which we find to be .225. This decimal 
we annex to the pounds, and multiply the 18.225^. by 10, and 
divide by 3, and it produces the answer, $ 60.75. The reason 
Itor this process has already been shown. 

2. Change $ 60.75 to the old currency of New England. 

$ 60.75 X Iff = 18-225 = ISiT. 4s. 6d. Ans. 

The decimal .2^5 is reduced to shillings and pence by Case 
IV. of Decimal Fractions. 

8. Change 78jf. 7s. 6d. of the old currency of New Eng¬ 
land to United States money. Ans. $261.25. 

4. Change $ 261.25 to the old currency of New England. 

Ans. Is. 6d. 

5. Change 46i^. 16s. 6d. of the old currency of New York 

to United Statestmoney. Ans. $117.06;J^. 

6. Change $117.06|- to the old currency of New York. 

Ans. 46c£. 16s. 6d. 

7. Change* 387jf. of the old currency of Pennsylvania to 

United States money. Ans. $1032. 

8. Change $1032 to the old currency of Pennsylvania, 

Delaware, and Maryland. Ans. 387o£*. 

9. Chhnge 12£. 12s. of the old currendy of South Carolina 

and Georgia to United States money. ^ Ans. $ 54. 

10. Change $ 54 to the old currency of South Carolina and 

.Georgia. ‘ Ans. 12£. 12s. 

11. Change 128<£. 18s. 6d. of Canada and Nova Scotia to 

United States money. Ans. $ 515.70. 

12. Change $515.70 to Canada and Nova Scotia cur- 

fency. Ans. 128<£. 18s. 6d. 
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Note. — From time immemorial has been given in all our arithme¬ 
tics iia the value of the pound atorling in United States Money. It is time 
tl>e error was corrected. * 

The ruminal par of exchange with London, as expressed in reports of 

exciiange, is 10n.4Df)-f-, or very nearly lODj, being 9| above tlie comput¬ 
ed par of $ 4.444f, represented by 100. 

Tile Bank ul England was established in 1694, by a company who ad¬ 
vanced a loan of £ 1,200,000 sterling to government. Specie payment was 
suspended in 1797, and resumed, by act of Parliament, 4May 1,1823. 

The term Sterling is derived from the Easterlings^ who were expert re¬ 
finers from the eastern part of Germany, who came into England and first 
c.stablishcd the standard proportion or silver, — lloz. 2dwt. fine silver, 
and I8dwt. alloy. The hrst sterling was coined in 1216. In the reign 
of Charles the Second (1666) a new gold coinage was minted, called Gum 
e,as, from 'the country from which’the gold.^^as originally brought. In 
1816 (150 years after) the guinea was superseded by a new com, called 
the soveieign, which repre.sents the pound sterling. The guinea (old com- 

age) weighs 129B|gr., standard. The sovereign (now coinage) weighs 
1231 , 3 'gr., standard. The standard legal fineness of gold in England is 
22 carats, or lo&v The standard of silver is lloz. 2dwt. = 5 ^^= 

The sovereign contains precisely 113sj.=igr. of pure gold. 

The ruitiuge of the United States is regulated by Congress. By the Inst 
act of Congress, January 18,1837, the standard for both gold and silver 
was fixed at — that is, suppose any of our gold or silver coin to be di¬ 
vided into lOOU equal parts, 900 of those parts are pure gold or silver, and 
100 parts are alloy. • 

By this act the eagle weighs 2.58gr. 'froy, standard. 

Containing, - . 232.2gr pure gold, 

And . . . 2r>.Bgr. alloy. 

Our gold coinage, then, is 21^ carats fine; our silver coinage is lOoz. 
I6dwt. fine,—6dwt. short of sterling fineness, which is llnz.2dwt. The 
American dollar weighs 412^gr., standard, containing 371 Jgr. pure silver, 
aid 41jgr. alloy. The alloy m our gold coins is mostly silver, and in our 
silver coin it is copper. 

The ratio of gold to silver in our coinage is ir)||\o 1, — tliatife, what¬ 
ever an ounce of silver may be worth, an ounce of gold is worth lossIS 
times as much. 

The pound sterling under the above act, as represented by the sovereign 

of legal weight and fineness, is fjt exactly, = .<! 4.866-j-, which is 

the real gold par with London. 

s 

TO REDUCE STERLING MONEY TO UNITED aSTATES 

MONEY. 

Rule. — Express ilie shillings^ pence, and farthing dedmdlly; then 
multiply sterling hy VssSoa» Hue product will be dollars, <^c. 

Note. — This rule supposes the sovereign, which represents the pound 

sterling, to he ||]|o fine, and to contain llSibg^* of pore gold. But the 
sovereign falls a little short of its legal weight and fineness. So tliat its 
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real v^Jue in our currency does not vary essentially from $4.84. This is 
the value assigned to it by act of Congre.ss, in calculating ad valorem duties 
in our custom-houses on goods imported from England, which are invoiced 
in sterling money. Therefore, multiply sterling by $4.84 and we shall 
have the custom-house and market par value of sovereigns or pounds 
sterling. 

N. B. — $4.444| never represented the true value of the pound sterling 
in the United States currency. 

Under the act Congress of the 2d of April, 1792, establishing the mint 
and regulating the coins of the United States, the value of the pound ster¬ 
ling was $ 4 .SS-f-. 

uy the act of Congress of the 28tli of June, 1634, called tlie Gold Bill, 
tlie value of the pound or sovereign was By the act of Con¬ 

gress of the 18th of January, 1837, supplementary to the act of 1634, the 

value of the pound sterling becomes $ yjaSoa 4* = $ 4 . 867 S 35 ol—. Sov¬ 
ereigns ore usually valued at $4.85 at me banks. 


Section XXX. 

INFINITE OR CIRCULATING DECIMALS.* 

DEFINITIONS. 

1. DecimaDU produced from Vulgar Fractions, whose denom¬ 
inators do not measure their numerators, and distinguished by 
the continual repetition of the same figure or figures, are called 
injinile or circulaiing decimals. 

2. The circulating figures, that is, those that arc continually 
repeated, arc* called repetends. If only the same figure is re¬ 
peated, it is called a single repetend, as .11111 or .5555, and is 
e.xprcs 4 ed by writing the figure repeated with a point over it. 
Thus .11111 is denoted by .1, and .5555 by .5. 

3. If the same figures circulate alternately, it is called a com¬ 
pound repetend, as .475475475-, and is distinguished by putting 
a point over the first and last repeating figures; thus, .475475475 
is written .475. 

4. When other figures arise before those,which circulate, 
is called a mixed repetend ; as .1246, or .17835. 

f * * 

5. Similar fepeiends begin at the same place ; os .3 and .6; 
or 5.i23 and 3.478. 


* Infinite or circulating decimals being less important Ibr use than 
many other rules, and somewhat diflicult in their operation; the student 
can omit them until he reviews the Arithmetic. 
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6. Dissimilar repetends begin at diiTerent places; as\986 

and .4625. • 

7. Conterminous repetends end at the same place; as .63*1 
• • 

and .465. 

8. Similar and cont&rminous repetends begin and end at the 

• • • • 

same place ; as .1728 and .4987. ^ 

REDUCTION OF CIRCULATING DECIMALS. 

CASE I. 

To reduce a simple repetend to its eqiijvalent vulgar fraction. 

If a unit with ciphers annexed to it be divided by 9 ad infini¬ 
tum^ the quotient will be one continually ; that is, if ^ be re* 

duced to a decimal, it will produce tlie circulate .1; and since 

* • • 

.1 is the decimal equivalent to .2 will be equivalent to f ,\3 to 

§-, and so on, till .9 is equal to f or 1. Therefore every single 
repetend is equal to a vulgar fraction, whose numerator is the 
repeating figure, and denominator 9. Again, or being 
reduced to decimals, makes .01010101, and .001001001 ad in- 

• • •• •• 9 •• 

finituMj = .01 and .001; that is, ^ = .0i,%nd = .001 ; 

• • • • 

consequently /g .02, and = .002 ; and, as the same will 
hold univcrsidly, wc deduce the following 

Rule. — Make tJie given decimal the numerator^ and let* the denomi¬ 
nator be a number cohststing of as many mnes as there are recurring 
f laces in the repetend. 

If there be integral figures in the circulate, as meny ciphers must he 
annexed to the numerator as the highest place of tlte repetend is distant 
from the decimal point. 

% 

EXAMPLES. 

1. Required the least vulgar fraction equal to .6 and .123. 

.6 = ^ = 5 Ans. .123 = Ans. 

2. Reduce .3 to its equivalent vulgar fraction. Ans. 

3. Reduce 1.62 to itscjquivalent vulgar fraction..Ans. Ifn^. 

4. Reduce .769230 to its equivalent vulgar fraction. 

Ans. 

CASE II. 

To reduce a mixed repetend to its equivalent vulgar fraction. 
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What vulgar fraction is equivalent to 138 ? 

OBERATION. 

.138 r= -f- = ipF 

As this is a mixed circulate, we divide it into its finite and 

■ • 

circulating parts; thus .138 = .13, the finite part, and .008 the 

ihpetend or circulating part; but .13 = ; and .008 would 

be equal to f, if the circulate began immediately after the 
place of <units; but, as it begins after the place of hundreds, it is 

F ol* ~ irSTr* Therefore .138 = -j- 

AoS. Q. E. D. 

Rule. — To as many nines as there are figures in the repetend^ an¬ 
nex as many ciphers as there are finite places for a denominator; mul¬ 
tiply the nines in the denominator by the finite party and add the repeat¬ 
ing decimal to the product for the numerator. If the repetend begins 
in some integral placef the finite value of the circulating must he added 
to the finite part. 

2. What is the least vulgar fraction equivalent to .53 ? 

Ans. 

3. What is the least vulgar fraction equivalent to .5925 ? 

• c Ans. 

4. What is the ieast vulgar fraction equivalent to .008497133 ? 

Ans. 

5. What is the finite number equivalent .to 31.62 ? 

, Ans. 31§f. 

CASE 111. 


Tc make any number of dissimilar repetends similar and 
conterminous. 

1. Dissimilar made similar and conterminous. 


OPERATION. 

9.167 = 9.61767676 
14.6 = 14^60000000 

3.165= 3!i6555555 
12.432 = 12.43^3243 

8.18i= 8.18i81818 

1.^7= 1.30730730 


Any given repetend whatever, 
whether single, compound, pure, or 
mixed, may be transformed into an¬ 
other repetend, that shall consist of 
an equal or greater number of figures 
at pleasure ; thus .4 may be changed 
into .44'or .444 ; and .29 into .2929 
or 2929. And as some of the circu¬ 


lates in this question consist of one, some of two, and others of 
three places; and as the least common multiple of 1, 2, and 3 
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is 6, we know that the ncio repetend will consist of 6 placGS, 
end will begin just so far from unity as is the farthest among 
the dissimilar repetends, which, inP the present example, is the 
third place. 

Rule*. — Change the given repetends into other repetends, which shall 
consist of as many figures as the least common multiple of the several 
number of places found in all the repetends contains unt^. 

2. Make 3.671, 1.007i, 8.52, and 7.616325 similar jand com 
terrninous. 

3. Make 1.52, 8.7156, 3.567, and 1.378 similar and conter¬ 
minous. ^ 

• * • • • 

4. Make .0007,.141414,and 887.1 similar and conterminous. 

CASE IV. 

To find whether the decimal fraction equal to a given vulgar 
fraction be finite or infinite, and of how many places the repe¬ 
tend will consist. 

Ri!LU. — Reduce the given fraction to its least tmm^ and divide the 
denominator by 2, 5, or 10, as often as possible. If the whole denomi¬ 
nator vanish in dividing by 2, 5, or 10, ike decimal will**be finite, and 
will consist of so many places as you perform diiSistons. Jf it do not 
vanish, divide 9099, ^‘c., try the result till nothing remain, and the num¬ 
ber of 9’,? used will show the numkr of places m the repetend; which 
will begin after so many places of figures as (here arc lO’s, 2*5, or 5's 
used m dividing. 

Note. — In dividing 1.0000, &c., by any prime number whatever, except 
2 or 5, the quotient will begin to repeat as soon as the i^mainder is And 
since tJOOO, &.c., is loss than 10000, &c., by 1, thcrefbre 9999, &«., divid¬ 
ed l)y any number wJiatevnr, will leave a 0 for a remainder, when the rc- 
jHiiiling fighres are at llicir period. Now whatever number of repeating 
iigures wc have when the dividend is ], there will bo exactly the same 
number when the dividend is any other number whatever. For the prod- 
uc.t of any circulating number by any other given number will consist of 
the same number of repeating figures as before. ThuB..Jct .37tjl 3781.3781, 
tVc., be a circulate, whose repeating p.irt is 3781. Now pvery repetend 
(:{781), being equally T..ultip[ied, must produce the same product. For 
tho.se products will consist of more places, vet the overplus in each, being 
alike, will be carried to the ftext, by which means each 2 »'oduct will bo 
o(]u:illy increased, and consequently every four places will continue alike. 
And tile same will bold for any other number vvlintevcr. Hence it ap¬ 
pears, that the dividend may be altered at pleasure, and the number of 

places in the repetend will bo still the same; thus, n = “"d n — 

where the number of places in each are alike; and the some will be true 
in all cases. 
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t EXAMPLES. 

1. Bequired to find whether the decimal equal to be 
finite or infinite; and if infinite, of how many places the repe- 
tend will consist. 

( 3 ) ( 2 ) ( 2 ) 

= 2 )T? r=8=:4 = Si=:l; therefore, because the de¬ 
nominator vanishes in dividing, the decimal is finite, and con¬ 
sists of four places ; thus, 

2. Required to find whether the decimal equal to be 
finite or infinite ; and, if infinite, of how many places that rcp- 
etend will consist. 

^/t^ = tVj 2)112== 56=1=28= 14 = 7. Thus, 
therefore, because the denominator, 112, did not vanish in di¬ 
viding by 2, the decimal is infinite ; and as six 9's were used, 
the circulate consists of six places, beginning at the fifth place, 
because four 2’s were used in dividing. 

3. -Let yV be the fraction proposed. 

4. Let be the fraction proposed. 


Section XXXI. 

ADDITION OF CIRCULATING DECIMALS. 

EXAMPLE. 

1. Let 3.5 + 7.651 +1.765 + 6.173 + 51.7 + 3.7+27.631 
• ■ 

and ) .003 be added together. 

OPERATION. 

DiMimilar. Similar and Conlarminoua 

Having made all the numbers similaj 
and conterminous by Sect. XXX., Case 
III., we add the first six columns, as in 
Simple Addition, and find the sum to 

be 3591224 = WfW = 3.591227. 

The repeating decimals .591227 we 
write in their .proper place, and carry 3 
to the next column, and then proceed 
as in whole numbers. 


3.5 = al.555f>555 

7.651= 7.6^6516 
1.765= 1.76“i7657 
6.173 = 6.*1737373 
51.7 = 51.7777777 

3.7 = ^.7000000 

27.631 = 27.6316316 
1.003= 1.0030030 

103.2591227 
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Rule. — Make the repetends similar and conterminous, and find their 
sum, as in common Addition. Divide this sum by as many 9*5 as 
tfiere are places in the repetend, and tke remainder ts the repetend of the 
sum, which must be set under the fibres added, with ciphers on the left 
when it has not so many places as the repetends. Carry the quotient of 
this division to the next column, and proceed with the rest as with finite 
decimals. 

2. Add 27.56 + 5.632 + 6.7+ 16.356-f^'i and 6.1234 

together. Ans. 63.1690670668888. 

3. Add 2.765 + 7.16674 + 3.67i + .7 and .1728 together. 

Ans. 14.55436. 

4. Add 5.16345 + 8.6381 + 3.75 together. 

Ans. 17.55919120847374090302. 

5. Reduce the following numbers to decimals, and find their 

sum: f, and Ans. .587301. 


Section XXXIL 

SUBTRACTION OF CIRCULATING DBCIMALS 

/ 

EXAMPLE. 

1. From 87.1645 take 19.479167. 

OPERATION. Having made the numbers similar 

87.1645 = 87.164545 and conterminous, we subtract as in 

19.479167 = 19.479167 whole numbers, and 6nd *e remain- 

-;—: der 01 the circulate to be 537ly, from 

67.685377 which we subtract 1, and write the 
remainder in its places and proceed 
with the other part of the question as in whole numbers. The 
reason why 1 should be added to the repetend may be shown as 

OPERATION, The minuend may be cQiisidcrcd 16ffff, 

subtrahend 7|^f^ ; we them proceed widi 
^$1111 these numbers as in Case II. of Subtraction of Vul gar 

...tits Fractions and the numerator 5377 will be the re- 
peating decimal^ Q. £. D. 

Rule. — Make the repetends similar and conterminous, and subtract 
as usual; observing, that t/* the repetend of the subtredtend be mater 
than the repetejtd ^ the mmuend, then the remainder on the right naat 
he less by unity them it would be if the expressions were finite. 

N 14 
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2. Trom 7.1 take 5.02. Ans. 2.08. 

3. From 315.87 take 78.0378. Ans. 237.838072095'197. 


4. Subtract ^ from f. 

5. From 16.1347 take 11.0884. 

6. From 18.1678 take 3.27. 

*7. From 3.^23 take 0.71. 

8. From f take 

9. From take f. 


Ans. .079365. 
Ans. 5.0462. 
Ans. 14.8951. 
Ans. 2.405951*. 
Ans. .246753. 
Ans. .158730. 


10. From take A.ns. .1764705882352941. 

11. From 5.i2345 ta^c 2.3523456. 

Ans. 2.7711055821666927777988888599994. 


Section XXXIII. 

MULTIPLICATION OF CIRCULATING DECIMALS. 

1. Multiply .36 .25. 

Firsi Method. In the first method 

we reduce the num 
B _ 2 3 hers to vulgar frac- 
^ tions, and then multi- 

swer. ply reduce them. 

2. Multiply 582.^7 by .08. 

Second Method. In the second method, 

OPERATION. wo multiply as in whole 

582.347 X .08 = 46.58778 Answer, numbers, but we add two 

units to the product; for 
8 X 347 — 2776 = Thus we see the repeating 

number is 778^ 

Rule. — 'Turn both the terms into their equivalent vulgar fractions ^ 
and find the product of those fractions as usval. Then change the vul¬ 
gar fraction expressing the product into an equivalent decimal^ and it 
will be the product required. But, if the multiplicand only has a rep- 
ctmdf multiply as in whole nundnrs, and add to the right-hand place of 
the product as many units as there are tens in the product of the left- 
hand place of the repetend. The product will then contain a repetend 
whose places are equal to those in the multiplicand. 


OPERATION. 

.36 = .25 == H“ 

A’ X f--ff = ~ .0929 An 
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3. Multiply 87.32586 by 4.37. Ans. 381.6140338. 

4. Multiply 3.145 by 4.297. ^ ^ Ans. 13.5i6953a 

5. What is the value of .285714 of a guinea ? Ans. 8s. 

6. What is the value of .461607142857 of a ton ^ 

Ans. 9cwt. Oqr. 26lb. 

7. What is the value of .284931506 of a year ? , 

* Ans. 104da. 


Section XXXIV. 

# • 

DIVISION OF CIRCULATING DECIMALS. 


1. Divide .54 by .15. 


OPERATION. 

.54 = = -j®J-. 

.15 = T^ar + 

= V = Vt°- 

V/ = 3ff = 3.506493 Ans. 


Having reduced tlte num¬ 
bers to vulgar fractions, we 
divide one by the other, and 
change the quotient to a de¬ 
cimal. 


Rule. — Change both the divisor and the dl^ndend into their equiva¬ 
lent vulgar fractions^ and find their quotient as usual. Change the vul¬ 
gar fraction expressing the quotient into its equivalent decimal, and it 
will be the quotient required. 


2. Divide 345,8 by .6. Ans. 518.83. 

3. Divide 234.6 by .7. Ans. 301.714285. 

4. Divide .36 by .25. Ans. 1.42292490fl8577075d&88i. ' 


Section XXXV. 

MENTAL Operations in fractions, &c. 

If any number be divided into two equal* parts, and into 
two unequal parts, the prdHuct of the two unequal parts togeth¬ 
er with the square of half the diflerence of the two unequal 
parts is equal to the square of one of the equal parts. Also, 
The product of any two numbers is equal to the square of 
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half tl\eir sum, less the square of half their difference. See 
Euclid’s Elements, Book Second, Proposition Fifth. 

Note. — A number is said to be squared when it is multiplied by itself; 
thus, the square of 5 is 5 x & =: 25. 

From the above proposition we deduce the following rules. 

To multiply any number containing a half by itself. 

Rule 1. — Multiply tla whole number groen in the question by the 
next larger t»kole nunibert and to the product add the square of the half 


1. Multiply 5^ by 5^. 

OPERATION. 

5x6 = 30; = 30-f-|^ = 30^ Ans. 

Note.— The whole number given is 5, and the next larger whole num¬ 
ber is 6. 


2. Multiply 7^ by 7^. Ans. 56|-. 

3. Multiply 3^ by 3^. • Ans. 12^. 

4. Multiply 9^ by 9^. Ans. 90^. 

5. Multiply 11^ by 11^. Ans. 132^. 

6. Multiply 20j by 20^. Ans. 420^. 

7. Multiply by 30^. Ans. 930^. 


Note. — The same principle will hold good if we multiply any num¬ 
ber by itself whose unit is a 5. 

Rule 2. — Take the next least number that ends in a cipher, and mul¬ 
tiply it by the next larger number ending in a cipher, and add to the 
product the square of 5 = 25, ani the result will be the product. 

8. Multiply 25 by 25. Ans. 625. 

The next less number ending in a cipher is 20, and the next 
larger is 30; 30 X 20 = 600 ; 5 x 5 = 25; 600 25 = 625 

Ans. 

9. Multiply 35 by 35. Ans. 1225. 

10. Multiply 85 by 85. Ans. 7225. 

11. Multiply 95iby 95. Ans. 9025. 

To find the product of two mixed numbers, whose fractional 
part is a half, and whose difference is a unit. 

Rule 3. — Multiply the larger number without thefractiem by itself, 
and from the product subtract thefractiorad part multiplied by itself, and 
the result will lx the product. 

12. Multiply 6^ by 7^. 


Ans. 48f. 
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OPERATION. 

7x7 = 49; = 49 —i = 48f Ans. 

13. Multiply by 9J. Ans. 80|^. 

14. Multiply 11^ by 12^. Ans. 143^. 

15. Multiply 19J- by 20^. Ans, 399|-. 

16^ Multiply 89^ by 90|. Ans. 8099|. 

Note. — If the tractional parts of the numbers appro£;h within a 1, or 
&o., of the larger number, the principle is the same. , 

17. What is the product of 4f multiplied by 5^. Ans. 24f. 

OPERATION. 

5x5 = 25; ■JX-i = ^; 25 — ^ = 24| Ans. 

18. Multiply 7f by 8|. Ans. 63 

19. Multiply by 10^. Ans. 99||. 

20. Multiply by 9f. Ans. 80^^^. 

21. Multiply lO/iy by 20^j. Ans. 399^^0^ 


To find the product of two numbers, one of which is as much 
less than either 20, 30, 40, dec., as the other is more than either 
of these numbers. 

Rule 4. — Multifly the 20, 30, or 40, as the case %.ay be, by itself, 
and subtract from the product the square of hilf the difference of the 
two numbers to be multiplied, and the result will be the product. 


22. Multiply 28 by 32. Ans. 896. 

We find that 28 is ns much loss than 30 as 32»is more than 

30; we therefore multijily 30 by 30 = 900, and from this prod¬ 
uct we subtract the square of 2 = ; 900 —j 4 = 896 ^ns. 

23. What is the product of 75 by 85 } Ans. 637.5. 

24. What is the product of 83 by 77 .? Ans. 6391. 

. 25. What is the product of 97 by 103 } * Ans. 9991. 

26. What is the product of 17 by 23 ? Ans. 391. 

27. What cost 18cwt. of steel, at $22 per cwt. ? 

• Ans. $396. 

28. What cost 87 tons of hay, at $ 33 per ton ? 

Ans. $891. 

29. What cost 64 gallons of oil, at $ 0.56 pei^gallon ? 

- • Ans. $35.84. 

30. What cow 28 tons of hay, at $ 32 per ton ? 

Ans. $ 896. 

31. What Cost 49 tons of iron, at $ 51 per ton ? 

Ans. $2499. 


14* 
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Section XXXVI. 

QUESTIONS TO BE PERFORMED BY ANALYSIS. 

1. If a man travel 48 imles in 12 hours, how far will he 

travel in 17 hoijrs ? Ans. 66 miles. 

[The following ii tlie most obvious solution of this question. If he 

travel 48 miles iif 12 hours, in 1 hour he will travel A. 48 miles, 
which is 4 miles. Then if he travel 4 miles in 1 bourse will in 17 hours 
travel 17 times as far, which is 68 miles, the answer.]-V 

2. If 72 pounds of b^ef cost 1| 6.48, what will 1 pound cost ? 

what will 675 pounds cost ^ Ans. $ 60.75. 

3. If of a dollar buy 1 pound of sugar, how much may be 

bought for $ 1 how much for $ 291- ? Ans. 2391b. 

4. If a hogshead of wine cost $ 73.50, what is the value of 
1 gallpn what cost 17hhd. 45 gallons? Ans. $1302.00. 

, 5. Bought 11 bushels of lye for $ 9.00 ; what cost 25 bush¬ 
els ? $ 20.45 

6. If a crew of 15 hands consume in 3 modths 1620 pounds 

of beef, how much would be sufficient for 27 hands lor the 
same time ? * Ans. 29161b. 

7. Bought 9 yarbs of flannel for $ 7.00; what would be the 

value of 37-f^ yards ? Ans. $ 29.31^. 

8. If a certain field will pasture 8 horses nine weeks, how 

' long will it pasture 23 horses ? Ans. weeks. 

9. If 7fT^ dozen of hats cosst $318.50, what will J9f^ doz¬ 
en cost ? Ans. $ 874.95|^. 

10. Jf 1 ton of bay cost $25.00, what will 17 tons 13cwt. 19 

pounds cost ? Ans. $ 441.46+. 

11. What part of 9J is 25 ? Ans. 2^|-. 

12. What pdrt of 25 is 9f ? ' Arts. 

13. If $ 25 will pay for 7| yards of broadcloth, what would 

be the price of 97 yards ? Ans. $328.81f^. 

14. If $ 47.25 ffrill pay for the keeping of 7 horses 2 months, 
what would it cost to keep 43 horses for the tame time ? 

Ans. $ 290.25. 

15. If 7J 3 r£rds of cloth a yard wide** is sufficient to make a 

cloak, how many yards would it take if the cloth was If yards 
wide.? Kn|i. 41,^0^ 

16. If a barrel of beer will last 10 men'aw^l^pw rang 
would it last 1 man ? how long 37 men ? Andfa j j ^fo ys. 

'' ^17. If 5 calves are worth 9 sheep, how many calves will 
purchase 108 sheep Ans. 60 calves. 
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18. If 11 yards of cotton 3 quarters wide are sufficient to 

line a garment, how many yartjp would it require that were 6 
quarters wide ? " Ans. 6-f yards. 

19. If 7 pairs of shoes will purchase 2 pairs of boots, how 
many pairs of shoes would it take to buy 18 pairs of boots ? 

Ans. 63 pairs. 

20. If four gallons of vinqgar be worth 7 ^llons of dder, 

what quantity of vinegar would it take to buy 47 gallons of 
cider ? ^ Ans. 26| gallons. 

21. If a man travel 377 miles in 15 days, how far would he 
travel in 1 day how far in 100 days ? Ans. 2513^ miles. 

22. If 12 men can dig a ditch 50 feet long, 4 feet wide,and 

3 feet deepi in 30 days, how long would it take 1 man ? how 
long 47 men ? Ans. 7|| days. 

23. If 5 barrels of flour cost $ 25.75, what will 39 barrels 

cost ? Ans. $ 200.85. 

24. Bought 17 acres of land for 6791.01; what would 98 
acres 3 roods and 14 perches cost ? Ans. $ 4598.95,8|^. 

25. Bought 97f yards of cloth for 6 275.20; what is the 

price of 7 yards ? Ans. $ 19.76-f-. 

26. If a pole 7 feet long cast a shadow of 5 feet, how high 
is that steeple whose shadow is 97 feet ? Ans. 135| feet. 

27. Gave 3f cwL of sugar, at $ 9, for ^ of an acre of land ; 
how much sugfu' would it have required to purchase an acre ? 

Ans. r>f^wt. 

28 If a vessel sail 47^ miles in 3^ hours, how far would it 
sail in 1 week ? Ansft 2425j^m. 

29. lames can mow a field in 7 days, by laboring 10 hours a 

day ; how many days would it take him to perform the work by 
laboring 12 hours a day ? Ans. 5|^ays. ’ 

30. If ^ of a lot of land is worth $42.12, what is the value 

of f of it ? Ans. $ 29 . 4 I 7 . 

31. If a man mn earn $ 10.27 in f of a week, how much 

would ho earn in Ir'month ? Ans. $ 71.89. 

32. If 18 men can reap 72 acres in 5 da/s, how long would 

it take 6 men to perform the labor ? *Ans, 15 days. 

33. If 19 gallons of wine can be bought for $ 25, how many 

gallons will $ 71.25 bify ? Ans. gallons. 

34. If a penny loaf weighs 8 ounces when wheat is $ 1 a 

bushel, what should it weigh when wheat is sold for $ 1.25 a 
bushel ? Ans. 6f ounces. 

35. If a basket which contains *1^ bushels must be filled with 
apples 7 times to make one barrel of cider, how many barrels 
may be made by its being filled 126 times ? Ans. 18bbl. 
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36. If a cloak can be made of 4^ yards of cloth that is If 

yards widct how many yards would it take of clotli that is | of 
a yard wide } Ans. 6yd. Iqr. 3|na. 

37. If a box 4 feet long, 2 feet wide, If feet high, contains 

300 pounds of sugar, how much will a box that is 8 feet long, 4 
feet wide, and 3 feet high, contain ? Ans. 24001b. 

38r Flow mu(^ in length, tha^ is 12f rods in breadth, will 
make an acre ? Ans. 12-i-®xrd. 

39. Sound} uninterrupted, moves 1142 feet in a second ; how 

long, after a cannon's being discharged at Boston, is the time 
before it is heard at Bradford, the nearest distance being 25f j 
miles ? Ans. 2 minutes. 

40. Bought -/y of a fbn of potash, and sold of it foi 

$ 46.70 ; what was the value of a ton ? Ans. $ 93.40. 

41. If ^ of a lot of land be worth $ 97, what would the 

whole lot be worth ? Ans. $ 266.75. 

42. If 19 pounds of salmon be worth 50 pounds of beef, how 
much salmon would buy 77 pounds of beef ? Ans. 29^glb. 

43. What part of 17 y\ is 4f ? Ans. 

44. What part of 11s. 3d. is 15s. ? Ans. f. 

45. What part of 7f yards is 3f ells English ? Ans. f f. 

- 

Section XXXVII. 

• SIMPLE INTEREST. 

Interest is the compensation which the borrower of money 
makes fo the lender. 

Principal is the sum lent. 

Amount is the interest added to the principal. 

Per cent., a contraction of per centum^ is the rate establish¬ 
ed by law, or that which is agreed on by tMP parties, and is so 
much for a hundred dollars for one year. 

I 

CASE 1. * 

General Rulii. — icr tite per cent, he corfiidered as a decimal of the 
place of hundreds^ and midtiply the prin&pal by it, and the prodvet is 
the vnierest for one year. But, if it be retjuired to find the interest for 
more than one year, muUtply the product by the nuihbcr of years. 

Note. — The decimal for 6 per cent, is .06; for 7 per cent., .07 ; for 8 

S er cent., .08 ; for per cent., .0025 ; for 2^ per cent., .0^, &«. The 
ecimal must be pointed oflT as in Multiplication of Decimal Fractions. 
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This rule is obvious from the fact that the rate per cent, is 
such a part of every hundred dollars. Thus 6 per cent, is 
of the principal. • 

Note. — When no particular per cent, is named, 6 per cent, is to be 
understood, as it is the legal interest in the New England States. See 
page 148. 

1. What is the interest of $,144 for 1 year Ans. $ 8.61. 

OPERATION. 

~ QQ There being two places of decimals in the 

-1— . multiplier, we point off two in the product. 

2. What is the interest of $ 78.78 f»r 3 years ? 

OPERATION. 

$78.78 

.06 There being two places of decimals in the 
4.72 68 multiplicand, and two in the multiplier, we point 
3 off four places in the product. . * 

$ 14.18,04 Ans. 

Note. — It is a custom with merchants to reject mills in their compu* 
tations, but when the decimal of a cent exceeds 5 they add 1 to the num¬ 
ber of cents. Thus, tJiey would reckon $81.93,8 to be Ih value $ 81.94. 

3. What is the interest of $ 675 for 1 fear ? Ans. $ 40.50. 

4. What is the interest of $ 1728 for 1 year ? 

Ans. $ 103.68. 

5. What is the interest of $ 19.64 for 2 years | 

Ans. $ 2.35,6. 

6. What is the interest of $ 896.28 for 3 ^ars ? 

* Ans. $ 16^.33. m 

7. What is the interest of $ 349.25 for 10 years ? 

Aps. $209.55. 

8. What is the interest of $ 3967.87 for 2 years ? 

* ' ’ Ans. $476.14,4. 

9. What is the interest of $ 123.45 for 6 ^ears ? 

, Aps. $ 44.44,2. 

10. What is the interest of $ 89.25 for 50 years ? 

. Ans. $267.75. 

11. What is the interest of $ 17.25 for 7 yeans ? 

Ans. $ 7.24,5. 

12. What is the interest of $ 29.19 for 9 years ? 

Ans. $ 15.76,2. 

13. What is the interest of $ 617.56 for 25 years ? 

Ans. $ 926.34. 
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14. What is the amount of $ 31.75 for 100 years ? 

Ans. 8222.25. 

15. What is the amount of' $ 76.47 for 7 years ? 

Ans. 8 108.58,7. 

16. What is the amount of $716.57 for 4 years ^ 

Ans. $ 888.54,6. 

17. What is the amount of $ 178.56,5 for 30 years ? 

Ans. $499.98,2. 

18. What is the interest of $ 97.06 for 9 years ? 

Ans. $ 52.41,2. 

19. What is the interest of $ 0.75 for 75 years ? 

Ans. $3.37,5. 

20. What is the interest of $ 750 for 12 years ? 

Ans. $ 540. 

CASE II. 

To find the interest for montlis at 6 per cent. 

Rule. — MvUrply the principal by half the nunJm of months, ex- 
pressea decimally as a per cent.; that is, for 12 months multiply by ,06 ; 
for 8 months multiply by .04 ; for 7 months, .035 ; for 1 month, .005; 
and point for decimals as in the last rule. 

Note 1. — It is obvious, that, if the rate per cent, were 12, it would bo 
1 per cent, a month. If, therefore, it be 6 per cent, it will be a half per 
cent, a month, tjiat is, half the months will be tlie per cent. 

Note 2. — If any otlii ^ per cent, is wanted, proceed ns above, and then 
multiply by the given rate per cent, and divide by 6, and the quotient is 
the interest. 

1. What is the interest of $ 368 for 8 months } 

$368 

.04 — half the months. 

$ 14.72 = Answer. 

2. What is the interest of $ 637 for 10 months ? 

Ans. $31.85. 

3. What is the interest of $1671.32 for 14 months ? 

Ans. $J 16.99. 

4. What is the interest of $ 891.24 for 9 months } 

Ans. $40.10. 

5. What is the interest of $ 819.75 for 11 months .? 

Ans. $ 45.08,6. 

6. What is''the interest of $ 3671.25 for 13 months ? 

Ans. $238.63. 

7. What is the interest of $ 61.18 for 15 months ? 

Ans. $4.58. 

8. What is the interest of $ 3181.29 for 18 months ? 

Ans. $286.31. 
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9. What is the interest of $ 11.39 for 19 months ? 

Ans. $ 1.08. 

10. What is the interest of $ 9^98 for 23 months ? 

Ans. $ 1.14. 

11. What is tlie interest of $87.19 for 27 months ? 

Ans. $ 11.77. 

12. What is the interest of $ 32.18 for 36 months ? 

*Ans. $ 5.79. 

13. What is the interest of $ 167.18 for 50 months ? 

Ans. $ 41.79. 

11. What is the interest of $ 386.19 for 100 months ? 

Ans. $ 193.09. 

CASE III. * 

To find the interest of any sum for months and days, at 6 
per cent. 

Rule.* — Find the interest for the number of months, as under Case 
TL Then to find it for the number of days,muhiply the principally one 
sixth the number of days, and, if the principal be dollars, aU off three 
Jisnres from the riffht hand, and those at the left will be the interest in 
dollars, and those at the right will be cents and mills. But if the prin¬ 
cipal bf'dollars and cents, five figures must be cut off from the right 
hand, and those at the left will be the interest, <^c., as before. 

- #- 

* The reason for thiK rule, so Hir .xs it relates to the interest for any num* 
her of mnnflis, was explained above. Hut the reason for the operation in 
tlie eiise of days is not so obvious. It will be scon, however, that it ia 
nolliiri!' hut an ahrid'Tinent uF the general rule lor ralculat^g interest, as 
gi\eii on page 1(34, winch will appear from what follows. 

To Hud tlie interest for any nuinb(>r of years, we multiply the principal 
by the ainiunl per cent., and the product thus obtained by the number of 
years, and cut olf two figures, &c. In like manner,^t is evident ^hat to * 
lind the intere.st for any number of dfiys, we Jiavo only to inultijily by 
the daily per cent., and the product thus obtained by the number or days, 

and cutoff as in the ca.se of years, lint C per cent, per annum is per 
cent per diem, allowing 360 days to a year. Now, to multiply the jirinci- 

pal by L of the days, and cut off one figure from the product at the right, is 

the same as to multiply by to (the daily per cent.), aiW the product thus 
obtained by tlie who1[§ number of days. Where the prtncipal i.s dollars 
only, the rule directs to^ut off three figures. Two of them are cut off ac¬ 
cording to the general rule, gn page 164, and the other, because in the op* 

oration wc have multiplied by | the number of days, instead of to of them, 
which would have been the proper multiplier. 

The above may be illustrated concisely by the following operation. Let 
it be required to find the interest of 75 dollars for 180 days. By the gen¬ 
eral rule we have 75 x u -f-100 X 180 = $ 2.25. By the rule under Cose 
III. we have 75 X x of 180ss$2.25. 
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Note 1.— If one half the number of months be expressed by a single 

figure, we have only to annex to tliis figure I the number of days, and 
multiply the principal by the number thus found, cutting off as above, 
and we obtain, by a single operation, the interest for the months and days. 

Note 2. — If any other per cent, than 6 is given, we may proceed as 
above, and then multiply by the given rate and divide by 6, and the result 
will be the interest sought. 

I. What is the interest of $ 68.25 for 8 months and 24 days? 

Ans. $ 3.00,3. 

OPERATION. 

668.25 

.044' The first 4 in the multiplier is half of the 8 
27300 months the second 4 is one sixth of the 24 
27300 days. 

$3.00,300 

2. What is the interest of $ 637.28 for 17 months and 19 

days^^at 8 per cent. ? Ans. $74.91,5. 

3. * What is the interest of $396.15 for 13 months and 9 

days ? Ans. $ 26.34,3. 

4. What is the interest of $ 16.75 for 7 months and 17 days, 

at 7 per cent. ? Ans. $ 0.73,9. 

5. What is the interest of $976.18 for 29 months and 23 

days, at 9 per cent. > Ans. $ 217.93,2. 

6. What is the interest of $ 36.18 for 3 months and 7 days ? 

Ans. $0.58,4. 

7. What is the interest of $ 51.17 fbr 9 months and 29 days, 

at 4 per cen» ? Ans. $ 1.69,9. 

8. What is the interest of $365.19 for 33 months and 4 

days, at 2 per cent. ? Ans. $ 20.16,6. 

9. What is the interest of $ 125.75 for 5 months and 4 

days ? Ans. $ 3.22,7. 

10. What 13 the interest of $ 35.49 for 1 month and ^ days, 
at 7J per cent. ? Ans. $ 0.23,6. 

II. What is the interest of $ 112.50 for 3 months and 1 day, 

at 9^ per cent. I Ans. $ 2.70,1. 

12. What L the interest of $97.15 for 35 months and 27 

days ? 0 Ans. $ 17.43,8. 

13. What i5 the interest of $47.15 for 1 month and 19 days, 

at 13^ per cent. ? , Ans. $ 0.86,6. 

14. What is the interest of $ 678.75 for 87 months and 20 

days? Ans. $ 297.51,8. 

15. What is the interest of $ 86 for 99 months and 29 days, 

at 25 per cent. ? Ans. $ 179.10,6. 
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16. What is the interest of 9 33.35,8 for 15 months and 17 

days ? Ans. 8 2.59,6. 

17. What is the interest of 9 f44 for 5 days ? 

Ans. $ 0.12,0. 

CASE IV. 

When the interest is required on any sum^from a certain 
day of the month in a year, to a particular day of a month in 
the same, or in another year. • 

Rule. — Find the time, placing the latest date in an upper line, 
and the earliest dale under it. Let the year be placed first; tlte number 
nf months that have elapsed since tike year commenced at its right hand, 
and the day of the month next ; then subtract the earlier from the latest 
date, and the remainder is the time for which the interest is required. 
Then procjeed as in the last rule. Or, the months may be reckoned by 
their ordinal number, as tn Operation Second. 

Note. — Many practical men prefer reckoning interest by the 8<A:ond 
method. 


EXAMPLES. 

1. What is the interest of $84.97, from Sept. 25, 1833, to 


March 8, 1835 ? 
Operation First. 
Yra. ra <1 

1835 2 8 
1883 8 25 

1 5 13 


Operation Second. 
Yrs. tn. d. 

1835 3 8 
1833 9 25 

1 5 13 


Ans* $ 7.40,6. 
First Method. 
$84.97 
__.087i 
,59479 
67976 
1416 

• $7.40,65^ 


Second Method. 
$84.97 

_ ^ 

1 year, = 5.0982 
4 months, ^ = 1.6994 
1 month, ^ = .4248 
10 days, .1416 

2 days, ^ = 283 

1 day, ^ = 141 


It is evident that 4 months’ interest 
is ^ of a year’s interest; *and for the 
same reason, 1 month’s interest is ^ of 
4 months’ interest; and as 10 days is J 
of a month, the interest Yor that time is 
of a month’s interest; and if the in¬ 
terest of 10 days be divided by 5, the 
quotient will be 2 days’ fhtcrest, and 
the half of this will be 1 day’s interest. 


$ 7.40,64, interest as before. 

2. What is the interest of $ 766.75, from Dec. 9, 1831, to 
May li; 1833 ? Ans. $67.13,6. 


15 
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3. What is the interest of $98.25, from July 4, 182G, to 

Oct. 19, 1829 ? Ans. $ 19.40,4. 

4. What is the interest of'$ 76.89,5, from Jan. 11, 1822, to 

July 27, 1833 ? Ans. $ 53.20,2. 

5. What is the interest of $22.76,3, from Feb. 19, 1806, to 

July 18, 1830 ? Ans. 8 33.34,4. 

6. What is the interest of $ 76.35, from August 17, 1830, 

to May 5, 1832 ? Ans. $7iJ6,4. 

7. What is the interest of $97.86, from May 17, 1821, to 

IJec. 19, *1828 ? Ans. $44.55,8. 

8. What is the interest of $ 1728.75, from Nov. 19,1823, to 

June 18, 1826 ? Ans. $207.60,8. 

9. What is the interest of $99.99,9, from Jan. 1, 1800, to 

Feb. 29, 1832 > Ans. $ 192.90,4. 

10. What is the interest of $ 16.76, from Dec. 17, 1811, to 

June 17, 1822.? Ans. $10.55,8. 

11. What is the interest of $35.61, from Nov. 11, 1831, to 

Dec. 15, 1833 .? Ans. $ 4.47,4. 

12. What is the interest of $786.97, from Oct. 19, 1827, to 

August 17, 1831, at 7^ per cent. ? Ans. $225.92,.5. 

13. What is the interest of $ 96.84, from Nov. 27, 1829, to 

July 3, 1832, at 7^ per cent..? Ans. $ 18.88,3. 

14. What is the interest of $ 11.10,5, from April 17, 1832, to 

Dec. 7, 1832, at 7 per cent..? Ans. $0.49,6. 

15. What is the interest of $ 117.21, from June 19, 1806, to 

June 17, 1819, at 8| per cent. ? Ans. $ 129.46,1. 

16. What is the interest of $ 17869.75, from Feb. 7, 1830, to 

Jan. 11, 1832, at 5 per cent. ? Ans. $ 1722.44,5. 

17. What is the interest of $71.09,1, from July 29, 1823, to 

June 19, 1827, ...t 12 per cent..? Ans. $33.17,5. 

18. What is the interest of $ 83.47, from Nov. 8, 1830, to Ju¬ 
ly 11, 1833, at 8| per cent. ? Ans. $ 19.53,7. 

19. What is the interest of $79.25, from Dec. 8, 1831, to 

July 17, 1833.? Ans. $7.64,7. 

20. What is the interest of $ 175.07, from Jan. 7, 1825, to 

Oct. 12, 1829 .? Ans. $ 50 04. 

21. What is the interest of $12.75, from June 16, 1831, to 

August 20, 1833.? . Ans. $ 1.66,6. 

22. What is tlie interest of $ 197.2'8,5, from Dec. 6, 1832, to 

Jan. 11, 1834 .? ■ Ans. $ 12.98,7. 

23. What is the interest of $ 12.69, from Jan. 2, 1833, to 

August 30, 1834, at 7 per cent..? Ans. $ 1.47,5. 

24. What is the interest of $ 79.15,"^rom Feb. 11, 1831, to 

June 10, 1833, at 7^ per cent..? Ans. $ 13.37,3. 
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25. What is the amount of $83.33, from March 11,1831, to 

Jan. 1, 1833, at 7^ per cent. ? Ans. $94.61,4. 

26. What is the amount of $100i25, from March 2, 1631, to 

June If 1831, at 4 per cent. ? Ans. $101.24,1. 

27. What is the amount of $369.29, from April 30,1830, to 

July 31, 1832, at 9 per cent. ? Ans. $444.16,3. 

28. What is the interest of $769.87, from Jan. 1, 1830, to 

June 17, 1835, at 94 per cent. Ans. $399.41,2. 

29. What is the interest of $69.75, from-Jan. 11, 1833, to 

June 29, 1833, at 17^ per cent. ? Ans. $ &.69,6. 

30. VVhat is the interest of $ 368.18, from April 2, 1816, to 

June 19, 1835, at 2 per cent. ? Ans. $141.48,3. 

31. What is the interest of $16.16, fiom March 3, 1831, to 

Dec. 6, 1833, at 1 per cent. ? Ans. $ 0.44,5. 

32. What is the interest of $1728.19, from May 7, 1824, to 

July 17, 1830, at ^ per cent. ? Ans. 8 26.76,2. 

33. What is the interest of $397.16, from Dec. 29, 1831, to 

June 30, 1833, at 5^ per cent. ? Ans. $ 32.82,& 

31. VVhat is the amount of $1760.07,from Feb. 17, 1831, to 
Dec. 19, 1832, at ^ per cent. ? Ans. $1776.25,2. 

35. G. K. M., of Bradford, has sent shoes at several times 
to Spoflbrd & Tdeston, New York, as follows: — 


January 16, 1834, were sent shoes to the value*of $ 865.00 


Feb. 17, 1834, 

(C 

it 4 

tl 

386.27 

March 29, 1834, 

(( 

Cl 

(( 

769.25 

May 25, 1831, 


cc 

(( 

183.75 

June 19, 1834, 


u 

cc 

• 

396.81 


The above were sold on six months'* credit. G. K. M. has re¬ 
ceived of SpofTord & Tileston as follows: — Sept. 1, 1834, 
$1000; Oct. 19, 1834, $375.25; Nov. 15, f834, $ 681f29; 
Dec. 8, 1834, $100 ; March 12, 1835, $275.28. Required the 
balance at the time of settlement. Sept. 9, 1835. • 

Ans. Spoffbrd & Tileston owe to G. K. M. $195.51-|-. 

CASE V. ^ 

To find the interest for any sum for days. 

Rule.* —If ilw. rate per feat, he MS ^multiply the principal by the 
numimr of days, and divide ty 60831, and the quotient v the interest ; 
but if the rate per cent, he .05, di^'ide hy 7300. 


* This rule is but an abridgment of the obvious method for obtaining 
the interest for any number oi days, which is, first to find it for one year, 
then divide by 3(55, which gives it for one day, and tlien multiply tlie 
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EXAMPLES. 

1, What is the interest of $1835 for 35 days ? 

‘ Ans. $10.55,7. 

3. What is the interest of $165.37 for 165 days? * 

Ans. $4.48,5. 

3. What is the interest of $16.87 for 79 days, at 5 per 

cent. ? Ans. $ 0.18,2. 

4. What is the interest of $167 for 87 days, at 5 per 

cent.? Ans. $1.99. 

5. What is the interest of $ 761.81 for 165 days ? 

Ans. $ 20.66,2. 

6. What is the interest of $76.18,5 for 315 days, at 5 per 

cent. ? Ans. $ 3.28,7. 

7. What is the interest of $178.69,7 for 271 days ? 

Ans. $ 7.96. 

8. What is the interest of $1728*.79 for 318 days, at 5 per 

cent. ? Ans. $ 75.30,8. 

9; What is the interest of $73 for 73 days, at 5 per 
cent. ? Ans. $ 0.73. 

10. What is the interest of $ 96.10 for 54 days ? 

Ans. $0.85,3. 

11. What is the interest of $144.50 for 144 days, at 5 per 

cent. ? Ans. $ 2.85. 

12. What is the amount of $1728 for 200 days ? 

Ans. $1784.81. 


result by the number of days. The full operation of finding the interest 
of any sum, say for ^5 days, will be as follows: 


isa'j X .(16 
365 


X 


35 = 10.55,7+. 


Now It is evident, that, instead of multiplying 18.35 (the numerator) by 
.06, we may divide 365 (the denominator) by it, without affecting the re¬ 
sult, But 365 + .06 == 6083+, so that we have only to multiply the 
principal by the number of days, and divide the product by 6083$, when 
the rale is 6 per cent., and we have the interest required. For the same 
reason, we divide by 7300 when the rate is 5 per cent. In the same 
way a divi-sor may the found, answering to any given rate. 

All the foreg 7 ing rules are on the principle, that there are only 360 
days in a year; yet they are adopted by all merr.antile men, and also by 
banks. But if a note be written for 144 days, the holder of it cun obtain 
interest for onl]fr of a year by the law of idassachusetts. 

If a note be written for months, calendar months are understood, 
whether the months have 28 or 31 days. 

If a note be dated April 21st, for one month, it will be due May 21st; 
but if it be dated Jan. ^th,^ 2!)th, 30tli, or Slst, it being for one month, 
it will be due Feb. 28th, it being the last day of the month, unless it 
be leap year. 
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Section XXXVIII. 

PARTIAL PAYMENTS. 

When notes are paid within one year from the time they be¬ 
come due, it has been the usual custom to find the amount of 
tlic principal from the time it became due unti4 the time of 
payment; and then to find tlie amount of each indorsement 
from the time it was paid until settlement, and to subtract their 
sum from the amount of the principal. 


EXAMPLES. 

(1.) $1728.00. Baltimore, January J, 1833. 

For value received, I premise Riggs, Peabody, & Co. to pay 
them, or order, on demand, one tliousand seven hundred and 
twenty-eight dollars, with interest. John Paywell, Jr. 

On iliiti note urc the following indorsements. March 1, 1833, roedived 
three hundred dollars. May Iti, 1833, received one hundred and hily 
dollars. Sent. 1, 1833, received two hundred and seventy dollars. De¬ 
cember 11,1833, received one hundred and thirty-five dollars. 

What was duo at the time of payment, which was Decem¬ 
ber 16, 1833 r Arft. $ 948.03. 


OPERATION. 

Principal, 

Interest for 11 months and 15 days, - 


First payment, - - - $ 300.00^ 

Interest for 9 months and 15 days, 14.25 
Second payment, - - - 1^.00 

Interest for 7 months, - - 5.25 

Tlhrd payment, - - - 270.00 

Interest for 3 months and 15 days, 4.72 

Fourth payment, - - - 135.00 

Interest for 5 days, - - .11 


Balanc^ remaining due, Dec. 16, 1833, 


$1728.00 

99.36 

$1827.36 


$879;33 
$ 948.03 


(2.) $700.00. • Concord, Feb. 4, 1834. 

For value received, we joihtly and severally promise James 
Thomas to pay him, or order, on demand, seven hundred dol¬ 
lars, with interest. Sampson Phillips. 

Attest, Henry Dix. Richard Fletcher. 

15* 
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On this note are the following payments. March 18,1834, received 
one hundred and sixty dullurs. June 24, 1834, received two hundred 
dollars. September 11, 1834, reojived one hundred and twenty dollars 
October 5,1834, received sixty dollars. 

What was due on this note Nov. 28,1834 ? Ans. $ 180.48. 

(3.) $ 600.00. Portland, May 16, 1834. 

For value deceived, we, Luke A. Homer, as principal, and 
Daniel D. Snow and Ichabod Frost, as sureties, promise John 
Webster to pay him, or order, in one year, six hundred dollars, 
with interest after three months. Luke A. Horner. 

Daniel D. Snow. 

Attest, M. Peters. * Ichabod Frost. 

On this nofe arc the following indorsements. Sept. 18,1834, received 
one hundred and thirty-six dollars. December 5, 1834, received one 
hundred and ninety-seven dollars. February 11, 1833, received two 
hundred dollars. April 11), 1835, received forty dollars. 

What was due August 1, 1835 ?' Ans. $40.31,2. 

In the United States courts, and in most of the courts of the 
several States, the following rule is adopted for estimating in¬ 
terest on notes and bonds, when partial payments have been 
made. 

Rule.— Com]nUe\he interest on the principal sum^ from the time, 
when the irUerest commeneed to the first time when a payment was 
made^ which exceeds^ cither alone or in conjunction with the preceding 
payments, if any, the irUerest at that time due; add that interest to the 
principal, and from the sum subtract the payment made at that time, 
together with the preceding payments, if any, and the remainder forms 
a netn principalon which compute and subtraet the interest, as upon 
the first principal, and proceed in the same manner to the time of 
judgment. 

The following example will illustrate the above rule. 

(4.) $165.18. Boston, .Tune 17, 1827. 

For value re!'coiv(3d, I promise James E. Snow to pay him, 
or order, on (iemand, one hundred and skty-fivc dollars and 
eighteen cents, with interest. James Y. Frye. 

Attest, Johti True. " 

On this note are the following indorsements. December 7, 1827 
received eighteen dollars and thirteen cents of the within note. October 
11), 1828, received twenty-eight dollars and sixteen cents. September 25, 
1821), received thirty-six dollars and twelve cents. July ID, 1830, re¬ 
ceived three dollars and eighteen cents. June 6,1831, received thirty- 
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Biz dollars and twenty-eight cents. December 28,18!^, received thirty- 
one dollars and goventcun cents. May 5, 1833, received three dollari 
and eighteen cents. September 1, ItKlil, received twenty-five dollars and 
eighteen cents. October 18,1834, received ten dollars. 

How much remains due September 27, 1635 ? 

Ans. $15.41,7. 


METHOD OF OPERATION. 


Principal, carrying interest from June 17, 1827, 

Tiitcreiit from June 17,1827, to Dec. 7,1827,5mo. 20 days, * 


Amount, 


I''irst payment, Dec. 7, 1827, - - . . 

Balance for new principal, . - - . 

Interest from Dec. 7, 1827, to Oct. 10, 1628, lOmo. 12da., 


Second payment, Oct. 19, 1828, 


Amount, 


Balance for new principal, - . - - 

Interest from Oct. 19, 1828, to Sept. 25, 1829, llmo. 6da., 


Amount, 

'riiird payment, Sept. 25, 1829, - - - - 

Balance for new principal, " " " * 

liitcTcst from Sept. 25,1829, to June 6,1831, 20mo. llaa., 

* Amount, 

Fourth pay’t, July 10, 1830, a sum less than int'st, 3.18 
Fifth pay’t, June 6,1831, a sum greater than int'st, 36.28 


Balance for new principal, - _ . 

Interest from June 6,1831, to Dec. 28,1832,18mo. 22da., 

./Amount, 

•Sixth payment, Dec. 28, 18,32, - - - . 

Balance for new principal, - * . - •. 

Interest from Dec. 28, 1832, to May 5, 1833, 4mo. 7da., 

Amount, 

Seventh payment. May 5, 1833, - - % . 

Balance for new priftcipal, - - - * . 

Interest from May 5, 1833, to Sept 1, 1833, 3mo. 26da., 

Amdhnt, 

Eighth payment, Sept. 1, 1833, - - - - 

Balance for new principal, - - - - 

Interest from Sept 1, 1833, to Oct J8,1834,13mo. 17da., 


Amount, 


$165.18,0 

4.68,0 

ii6978M 

18.13,0 

151.73,0 

7.88,9 

28.16,0 

13i.45,g 

7.36,1 

138.827o 

.36.12,0 

102.70,0 

10.45,8 

ii3~15~8 


39.46,0 

73.6M 

6.90,3 

8 b! 60 ,l« 

31.17,0 

40.43.1 
1.04,6 

50~47,7 

3.18,0 

47.29,7 

91,4 

48.21.1 

25.18,0 

23.03,1 

1.56,2 

24.69,3 
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Amount brought forward, $24.59,3 
Ninth payment, 10 . 00,0 

Balance for new principal, - * - - - 14.59,3 

interest from Oct. 18, 1834, to Sept. 27,1835, llmo. 9da., .62,4 

BaJuice due at the time of payment, • - - $ 15.41,7 

(6.) $ 769.87. Salem, June 17, 1829. 

For value rcteeived, I promise L. Swan to pay him, or order, 
on demand, seven hundred and sixty-nine dollars and eighty- 
■even cents, with interest. SamXiel Q. Peters. 

Attest, Moses Haynes. 

On this note are the following payments. March 1,1830, received 
•cventy-five dollars and filly cents. June 11,1631, received one hundred 
and sixty-five dollars. September 15, 1831, received one hundred and 
sixty-one dollars. Jan. 21, 1832, received forty-seven dollars and twenty- 
five cents. March 5, 1833, received twelve dollars and seventeen cents. 
December 6, 1833, received ninety-eight dollars. July 7, 1834, received 
one hundred and sixty-nine dollars. 

W>«it remains due Sept. 25, 1835 ? Ans. $ 226.29,7. 

(6.) $ 300.00. Haverhill, April 30, 1831. 

For value received, I promise Kimball & Hammond to pay 
them, or order, on demand, three hundred dollars, with in¬ 
terest. ' Simpson W. Lea vet. 

Attest, James Quiiidre. 

The following partial payments were made on this note. June 27, 
1832, received one hundred and fifty dollars. December 9, 1832, re¬ 
ceived one hundred and filly dollars. 

What was'due, Oct. 9, 1833 ? Ans. $26.73,5. 

(7.) $54.18. / New York, Feb. 11, 1832. 

* For value received, I promise John Trow to pay him, or 
order, on demand, fifty-four dollars and eighteen cents, with 
interest. '■ * Luke M. Samps<m. 

Oil this note are the following payments. July 11, 1833, roeeivtid 
twelve dollars and twenty-five cents. August 15, 1834, received two 
dollars and ten cet^p. July 9,1835, received three dollars and twelve 
Milts. August 21,1835, received tiiirty-seven dollar^ and eighteen cents 

What was due Dec. 17, 1835. Ans. $10.22,2. 

(8.) $1728.00f’. Boston, .Tan. 7, 1831. 

For value received, we jointly and severally promise Jones, 
Oliver, & Co. to pay them, or order, on demand, one thousand 
■even hundred and twenty-eiglit dollars, with interest. 

John Bountiful. 
James Trusty. 


Attest, Timothy True. 
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On this note are tlio following payments. February 9,1832, receired 
seven hundred and sixty dollars and twenty-eieht cents and five mills. 
March 5, 1833, received sixty-eight dollars and fiAy cents. December 
28,1833, received eight hundred and setenty-six dollars and twenty-eight 
cents. July 17, IbJM, received sixty dollars. 

What was due at the time of payment, which was Oct^l, 
1634? Ans. $209.22,9; 

(9.) $ 500.00. Philadelphia, IM^iy 7,1829. 

For value received, I piomise John Jordan to pay him, or 
order, on demand, five hundred dollai.-, with interest.* 

. Thomas C. True. 

The following partial payments were indorsed on this note. June 
21), 1830, received one hundred dollars. Decqfnher fi, 1831, received one 
hundred dollars. March 12, 1832, received five dollars. July 4, 1833, 
received ninety-five dollars. December 1,1834, received two hundred 
dollars. 

What was due Jan. 1, 1836.? Ans. $141.50,4. 

(10.) 8 89.75. Newburyport, March 19, 1831. 

For value received, we jointly and severally promise John 
Frost to pay him, or order, on demand, eighty-nine dollars and 
seventy-five cents, with interest. Henry Augustus. 

Attest, James Snow. Marcus T. Cicero. 

On this note arc the following indorsements. ^December 6, 1831, re¬ 
ceived twelve dollars and twelve ecnia. February 17, 1832, received 
iwr-lvc dollars and twelve cents. March If), IH33, received three dollars 
and sixteen cents. Di'ceinbcr 28, ]8‘.14, received two dollars and eighteen 
cents January 1, IHTi, received twenty-five dollars and twenty-five 
cenift. March 11, 183.\ received thirty-one dollars and ciAlteen cents. 
July 17, 1833, received five dollars and eighteen cents. Se^lember 1, 
I8:ir>, received six dollars and twenty-nine cents. 

What was due Dec. 29, 1835? “Ans. $10.57. 

(11.) $ 1000.00. New York, January 1, 1840. 

For value received, I promise to pay James Johnson, or or¬ 
der, on demand, one thousand dollars, with interest at seven 
per cent. Samuel^T. Fortune. 

Attest, Job Harrig. s 

On this note ore the following indorsements. Sept. 23,1840, received 
one hundred and forty-fnur dsllars. March 1,1841, received twenty dol¬ 
lars. July 17, 1841, received three hundred and sixty dtulnrs. Aug. 9, 
l.-m, received one hundred and rflnety dollars. Sept 23, 1842, received 
one hundred and seventy dollars Dec. 11, 1H43, received two hundred 
dollars. July 4, 1845, received seventy-five dollars. 

What was due June 1, 1847 ? 


Ans. 8 7.61. 
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The following is the rule established by the Supreme Court 
of tlie Slate ol’ Connecticut. 

Rule.-- Compute the interest to the time of live first payment; if 
that be one year or more from the time the interest commcncctJ, add it to 
the fffinctpal, and deduct the payment from the sum total. If there be 
after payments made^ compute the interest on the balance due to the 
•next paymeiU^ and then deduct the payment as above; and in like man¬ 
ner from one pe^ment to arwther^ till all the paymmts are absorbed; 
provided the time between one payment and anotlur be one year or more. 
But if any. payments be made before one year's interest hath accrued^ 
then compute the interest on the principal sum due on the obligation 
for one yrar, add it to the jirmcipal^ and comjnite the interest on the 
sum paid from the time it was paid up to the end of the year; add it 
to the sum paid, and deduct^ that sum from the principal and interest 
added together.* 

Jf any payments be made of a less sum than the interest arisen at the 
time of such payment, no interest w to he computed, but only on the 
principal sum for any period. 

(12.)* $900.00. New Haven, June 1, 1828. 

For value received, I promise J. I), to pay him, or order, 
nine hundred dollars, on demand, with interest. 

James L. Emerson. 

On this note ire the following indflrscnioiits. June IG, IriSJt), received 
two hundred dolliirs of the within note Aug. 1, lb30, received one hun¬ 
dred and sixty dollars.*') Nov. 16, 18110, received seventy-live dollars. 
Feb. 1, 1833, received two luindrod and twenty dollars. 

What was due August 1, 1832 ? Ans. $ 417.82,2. 

> OPERATION. 

Principal, ------ $900.00 

Interest from June 1, 1828, to June 16, 1829, 12i months, 5f).3.'5 

k 

9.%.2.5 

First payment, ----- 200.00 

756.25 

Interest from June 16, 1829, to Aug. 1, 1830, 13^ months, 51.04,6 

807.29.6 

Second payment,"' ----- 160.00,0 

647.29.6 

Interest for one year, - - - - 38.83,7 

68^3,3 

* If the year extends beyond the time of payment, find the amount of 
the remaining primupal to the time of paymenl; find also the amount of 
indorsement, or indorsements, and subtract their sum from the amount 
of the principal. 
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Amount brought forward, $ 686.13,3 

Am’t of 3d pay’t, from Nov. 16,1830, to Aug. 1, 1831, 8imo., 78.18,7 

• ^ 7 . 94,6 

Interest from Aug. 1, 1831, to Aug. 1, 1832, 12 months, 36.47,6 

644.^,2 

Am’t of 4th pay’t, from Feb. 1,1832, to Aug. 1,1832, 6mo., 226.60,0 

Balance due August 1, 1832, _ - - $417.82,2 

I 

Method of computing annual interest in the State of Ver¬ 
mont. • 

When the contract is for the payment of interc.st annually, 
and no payments have been made, we adopt the following 

Rule. — Find the interest of the principfll for each year, separately, 
vp to the time (f payment; we must then find the simple interest of these 
interests, severally, from the time they become due up to the time of pay- 
mrnt, and the sum of all the interests added to the principal will be the 
amount. 

Should payments have been made, wc find the amount of the pry^ripal 
and from this we subtract the amount of the indorsement or indorse¬ 
ments to the end of the first year. We proceed in the same manner to 
the time of payment. 

Hut when the contract is for a sum payable at a specified time, with 
annual interest, and payments arc made before the debt becomes due, we 
find the int< rest of the principal up to the time of the firft payment, and 
this intenst wc reserve; wc then subtract the payment from the princi¬ 
pal, and find the interest of the remainder up to the time of the next 
pw/rnent, which interest wc add to the other interest, and so continue up 
to the tinw the debt becomes due, and the sum of the interests, added to 
til. last prinnpal, will be the amount due at that time. »After the debt 
becomes due, the interest is to be extinguished annually, if the payments 
are svfiicictU for that purpose. 

13. Jones has J. Smith’s note, dated January 1, ISib, fo^ 
$ 500, with interest, to be paid annually, at 6 per cent. W’hat 
was due January 1, 1844 > kjfs>. $ 630.80 


1st year, $ 500 X .06 
2d “ $ 500 X .06 

3d “ $ 500 X .1)6 

4th “ 8 500 X .06 


OPEKATION. 

830. 830x.l8 = 

830. 830x.12=^ 

X .06 = 


85.10 
3.60 
1.80 


Principal, 

Interest of principal, 
Interest of interest. 
Amount, 


—,8^. 8 80 interest of 

8120 interest of principal. [interest. 

8 500 00. 

120 . 00 . 

10.80. 


This is the method, when 
there are no indorsements. 


8630.80 A ns. 
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[8XOT. XXlTIll 


(14.) 9 300.00 Thetford, Vt., January 1, 1843. 

For »?!|fdue received, I promise to pay Hiram Orcutt, Esq., 
or 0|^r, on demand, three'hundred dollars, with interest an¬ 
nually. M. T. Cicero. 

Attest, F. M. Virgil. 

On this note are the following indonementa. $«pt. 1,1843, received 
eighty dollara. July 1, 1844, received one tamdied dollars. April 1, 
1845, received f^y dollars. 

What was due January 1,1847 ? 


OPERATION. 

Principal, - - - - 

Tuterest for one year, 


First payment, ... 
Interest on first payment, 4 months, - 

Amount of payment, 

New principal, . - - 

Interest on new principal, one year. 


Second payment, ... 
Interest on sel^nd payment, 6 months. 

Amount of paymmit, * • 

New principal, - - 

Interest on new principal, one year, 

* 

Third payment, . . . 

Inte^^ on third payment, 9 months, 

Amount of payment, - - • 

New principals ... 
Interest on new principal, one, year, 

Remains due January 1, 1847, , • 


$300.00 

. - 18.0 0 

Amount, 318.00 

80.00 
I. GO 


81.60 


236.40 

14.18 

Amount, 250.58 

100.00 

3.00 

103.00 

- 147.58 

8.85 


Amount, 156.43 


50.00 

2.25 


52.25 


- 104.18 

6.25 


- $110.43 


The above i^the method of computiim annual interest, when 
there are indorsements on the note, and it*is not payable at a 
speajied time. ' 

(15.) $ 600.00. Montpelier, Vt, June 1,1844. 

For value recei'^3,1 promise to pay John Smith, or order, 
six huadred dollars, in three years, with interest annually. 
Attest, S. Morse. John Y. Jones. 
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8IBIPLE IMTEBEBT. 


On this note are lhe following indoreementa. Sept. 1,1 
hundred and hfty iteUan. Mov. 1, ItMh, received twcplt 

What was du#Sune 1,1647 ? • . Ai 


lived tm 




OFERATIDH. g, ^ , (W 

$600 X .075 = 45.00, interest firom June 1, iMEr $ ^pt i/ 
350 X .07 = &4!M|iinterest from 'Sept^jA^5/w'’Koy. 1, 

59® *, ' 

150 X .035 5.85 , interest from Nov.^ \ lS4$t5^ Jm 1,« 

74.75 $7^175, amount of mteredt ' ^ {1847*‘ 

$224.75 remaiofi doe June 1,1847. ^ ^ t 

The above is th^*method of compu^tl^ anmtat interest, when 
the contract i& for a specified time* .H* ^ 


Section XXXDCt 


MISCELLANEOUS PJ^LEMS 

* Principal, interest; and time given, to OlM %B^iete jMSMOxf 
1. At what rate pex cent, must $,50Q^ pi^ oof intern to 


OPERATION. 


gain 8120 m 4 years.> ^ 

OPERATION. ?'*' ^ 

$500 ' The inteiesiW-$Vfor the 

.01 given tu$e^at one fienr cent is 4 

5.00 cents, 1^<$ 5(^wiU be SOOtimesas 

4 j much, = $i^X.04 =$20.00. 

—-- at . \ 

Rule. Divide t^j^iveA interest by the ifi^grest offhegfyim 
at 1 per cent, for the given tme, and the Qv ot^ ww bit mratefi 
cent, required. i. ^ k 

2. At what rate per cent, must $120 be on inter^ to Adint 
to $133.20 in 16 months ? AnA 8;||P|Mr cent 

a l« 


4 



SIMPLE INTEREST 


[«XGT. UllX 


3. A| per cent must 8 280 be on interest to amount 

to years? ' 7| per cent. 

cent^ven, to find the time. 

IqM must 8500 be on mterest at 6 per cent, to 

gmn 8190 ? ^ w) « 

OFUUTftltr. BlTANAlitSlS. 

*®S2 ^ !r ' Wefindtheii^restofj»l.(»at 

*0” given rate^for one yfear is 6 

'S0i00)120.i$0(4 Tern AnsT cents. 8 500 will, therefore, be 500 
* 120ijp0 fC times as mu(}^5= $ 500 x "^06 = 

-^ '* 83000 Nd^ifituke 1 yearto 

gain 83Q| it wiU^quire 'Vij^to gain 8120, = 4 years, Ans 

DiviiekM gvdwi merest hy the iTUerest of the prinapal for 
1 ye0r, Mid the ts the time. 

How long 8^0 bO^on mterest per cent, to 
amount to 8l33rMi f montlis 

6. How long mpk 8^2S0|^be on mteM|HB|per cent to 
amotib|[to^8411.9^> 6^ years. 

Interest, time,^iqs?%te per cent givQnfto^lPi^ pnncipal. 

IS ^ulHcij|^ A 4 y0Ta 


percent to 
.6 montlis 
I per cent to 
6^ years. 


7. What pi%Siy ays ^leifPnt is ^ufficif^ m 4 ygf^ \o 
gain 8^20^ ^ ^ 

* Ol^lUh'ndt* . BY^WALYSIS 

8l \ IgL * 

t •06tt. * 4 'Die VKrest of 81 for the given 

156 ^ rat# and tifne is 24 cents. If* 24 

4 ^ cents, tlian, give 81 for principal, 

# S, =T!cl.Ai?*?“ 


BY j^ALYSIS 
* 

le VArest of 81 for the given 


B wa&^ JPwaA "thi gtven trirest tXllkT^eresl or 

pwfw 81 /<frihe^giim rati and tM quMtmt ts tht 


o'* ' 

^prini 

fV8.20? 


per cent 


. is suSSfiAtit i 

”A«a 


in 16 months 
Ans $120.00. 


it What onneipiTat 74 per cent is sufficient in 6A yeara 

amount to 8llli5 ? 



tXOT. XL] 


GOMPOUf^D INTEREST. 



Section XL. 

COMPKWwd ^TERiE^’r. 

The law specifies that the bojfeHtower of money sliAlI pay a 
certain number of^dt^^rs, called p&r cfnL, fot the use of one 
hundred dollars for a year. Now, if this«^nN)wer does not 
pay to the lend&h this per cent, at the end w.the it is no 
more thkn just th^ he should pafifinterest for th^*fei| of it, so 
lontr as he shall Keep ft his j^session ; and this is called 
Cumpmnd Intert^ / > 

1. What is the compound interest ox $ 300 for 3 years ? 

4iAns. 57.30,4. 


Ttret Method, * 

$ 300, principal. 

J^06 , 

18.00, iaterest for 1 year. 

it for 1 year. 



• 318.00, 

1 06 

FTob, inf. for second year. 

3^7 08, amount for 2 years. 

^.00 


20 2^48, lilt, for third year. 
317 Olf 

337.30,48, amount for 3 






$57.30,48, compotmd int. 


if 

yrs. 


* Second MethoJt^ 

5 wd))30Q 
l«»i) 15 
3 

6-A)318 

15.90 
3.13 
J^)3# 08' 
jlj) 16.8.5,4 
^ . 3.37,0 

‘ ^ 357.30,4 
^00 

No«. 4?6 per cent, is 
» of the jmnrfpat, and 4'per* 
cent IS j[ W 5 per Cent. 

jHOn one year, and add 


Rule. — Ft^d the witren of the gidlA . 
it to G\fi piinirpal , then find the mterea^ tw gntount for the next 
year; continue until the time of setlfement. Subtract die prtn 

npal m nnu^M IoaI and the remainder is ihe cos^petdid ix 

terest 





2. <What is tlm amdimlK $ 500 for 3 yeeJkf, . 

^ 4h * 

3. Y^tris the^mpound tntcrest of ^jUBfor 

$2t2.84^. 

4. What i<9 the oomwund mtercst of $316 (|ot 3 ye^rs 4 

months and 1$ datrs ? ^ A^s.® 6$.0I,7. 



.50,8?? 

rs? 



COMPOUND INTEREST. la*CT. xl. 

the aid of the following TablOi calculations are ftore easily elToctod 
than hjjT preceding rule. * ‘ ^ 

lABLE, 


Showing the amount of 1 dollar, or 1 pound, for any number of years un¬ 
der 40, at 3,4,5, 6, and 7 per cent.,''compound interest. 


1 Yean. 


P33E31 


6 per cent. 

7 per cent 

Yeari 


i.osoopo 

1.040000 

1.050000 

1.0(90000 

1.070000 

1 


L.0609U0 

1.181600 

1.102500 

1.123600 

1.144900 

2 


1.092727 

1.124864 

1 15762.5 

l.i!iJ016 

1 22.5043 

3 

4 

1.1^5508 

1.1698.58 

1.21.5.50b 

1 2()2476 

1.310795 

4 

6 

1.159274 

1.2166.52 

1 276281 

1.3;}h22.5 

1.402.5.52 

5 

6 

1.194052 

1.26.5319 

1.340095 

• 1.418.519 

1.500730 

G 

7 

1.229873 

1.3159^1 

1.407100 

1.503630 

1.60,5781 

7 

8 

1.266770 

1.368569 

1.1774.55 

1.593848 

1.718186 

H 

9 

1.304773 

1.423311 

1.561328 

1.689478 

1.838459 

9 

10 

1,343916 

1.480284 

1.628H!(4 

1.790847 

1.967151 

10 

11 

1.384233 

1 53!)454 

1.710339 

1.8982!)H 

2.104852 

11 

12 

1.42.5760 

1.601032 

I.7!).5856 

2.012196 

2 2.52191 

12 

1& 

1.468533 

1.665073 

1.8856i49 

2.J 32928 

2.409845 

13 

14 

1.512.589 

1.731676 

1.97‘t93l 

2 260!)03 

2.57H.534 

14 

15' . 

1.557967 

1.800943 

2.078928 

2.396558 

2.759032 

15 

16 

1.604706 

1.872981 

2.182874 

2.640351 

2.952164 

IG 

17 

1.652847 

1.947900 

2.292018 

2.692772 

J3.158815 

17 

18 

1.702133 

2.025^16 

2.406619 

2 8.54339 

3.37J)932 

18 

19 

1.753506 

2.106849 

2.526950 

3.025.599 

3.616.528 

19 

20 

1.806111 

2.1*. 1123 

2.653297 

3.207135 

3 86!)685 

20 

21 

1.860294 

2.278768 

2.785962 

3.3!)i)563 

4.140.563 

21 

22 

1.916103' 

2.369918 

2.925260 

3.603537 

4.430403 

22 

23 

1.973.5(15 

2.464715 

3.071523 

3.819749 

4.740530 

23 

24 

2.0;t2794 

2.563304 

3.22.50‘)9 

4.048934 

5.072367 

24 

25 

2.0! >3777 

2 66.5836 

3.3863.54 

4.291870 

5.427434 

2.5 

26 

2 1.56.5!)! 

2.77246!) 

3..5:i,5672 

4.54!)3h2 

.5,8073.52 

26 

2? 

2 221289' 

‘2.883368 

3.733456 

4.82234.5 

C213868 

27 

28 

2.287927 

2.9!)8703 

3.92012!) 

5.111686 

6 618838 

28 

29 

2.35(i565 

3.1186.51 

4.11613.5 

■&.418387 

7.1142.57 

29 

30 

2.427^1 

3.243397 

4.321942 

5.743491 

7.612255 

30 

31 

2.500080 

3.373133 

4.53803!) 

6.088100 

8.14.5112 

31 ‘ 

32 

2.575082 

3.508058 

4.764941 

6 453386 

8.715270 

32 

33 

2.6523:V^ 

3 648381 

.5.003188 

G.840589 

9.325330 

33 

34 

2.731965 

3.794316 

5.253347 

7.2510^ 

9.978113 

34 

35 

2.813862 

3.946088 

5.516015 

.9tf86pd6 

10.676581 

35 

36 

2.898*^ 

4.103932 

.5 791810 

8^472.52 

I i 423!>42 

3(i 

37 

2 985226 

4.268089 

6 08)406 

8.636087 

12,223618 

37 

38 

3.074783 

4 4^113 

6 385477 

9 1.54252 

•13 079271 

38 

39 

3.167026 

4.64ti365 

6.7047,51 

9 703.507 

13 994820 

39 

40 

3.262037 

4.8(71020 

7.039988 

10.9fe.5717 
-«- 

14.974457 

40 


To perform questions by the Table, multiply the amount of one dollar 







SECT. HL ] COMPOUND jpXflRLST. 18^1 

for the eiven ratl^nd time found in the Table by the principalf and firom 
ili( product Mubtrol^^ tlie principal, and $|iie remainder is tne compound 

iiiurLst , 

Note —If there be months and da^ find the amount for them on the 
number taken fiom tlie Table, b^ore it is multiplied by the pnncipal. 

i ♦ 

EXAMPLES. 

5. Whul IS the con(^pound mterest of $ 360 for 5 years, 6 
months, and 24 days? Ans. $1^.14. 


OPERATION. 

1.338SKi5, amount of I dollar for 5 years. 

.034^ ratio for 6 months «nd 24 days. 

ri3.')2‘»00 ^ 

4014675 

.04.^ I‘»0630 

1.338225 

1.383724650, amount dof^ for 5yTS. 6mo. 24 days. 

360 

8302347diD60 

415117^25 

. . - 

408.14,0874000, amount of principal for 5} jb 8mo 24 days. 

360 

' $ 138.14, compound mterest of the princTpal for do. 

6* What ifc. the interest of ^ 890 4lit 30 years ? 

Ans.*^ '1221.70,6. 

7. What is the amount of $ 480 for 40 years ? 

Ans. S 4937.14,4. 

8. What is the interest of $ 300 (or 10»years, 7 mJiithf^ 

and 1.5 days? ^ Ans. $ 257.40,1. 

9. Whal is the amoum of $ 586 for 12 year^ 1 month, and 

29 days, at 5 per cent. ? ^ Ans. $1060.99,5. 

10. The probable number of blacks at this tune (1835) in 

tlic United States is 2,500,000. Now, supposing llicir inciease 
to be 25 pet ceiot. for every 10 years, what wif^ be their num¬ 
ber in the year 19o5 ? ^ Ans. 23,283,057. 

11. Supposing the awual increase of the pegjile of color to 
be 2 per cent., how man]^ must be sent, of country 

each year, tliat ttheir numbers might not in^case ? 

^ ^ e > -r- Ans. 50,000. 

12. What is the amount of $ 900 for 7 y^wus, at 5 per 

cent. ? And. $1266^30. 
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[sect. XL. 


13. What is the interest of 6 350 for 3 years, 3 months, and 

24 days ? Ans. $ 74.77,5-f-. 

14. What is the interest of'$970 for 2 years, 9 months, and 

24 days ? * Ans. $173.29,5. 

To find the amount of a, note by compound interest, when 
there have been partial payments. 

Rule. — Find the amount of the principal^ and from tt suitract the 
amount of the indorsements. 


ElAMFLES. 

15. A, by his note dated January 1, 1830, promises to pay 
B $ 500 on demand. '' 

On this note are the following indorsements July 16,1830, rei (‘ived 
two hundred d< •liars Auguht 21, 1831, received two hundred dollars 
December 1,18J2, received one hundred dollars. 

What was the balance Sejpt, 1, 1834 ? Ans. $ 52.73. 

(16.) $100.00. Boston, Sept. 25, 1833. 

For value received, I promise Peter Absalom to pay him, or 
order, on demand, one hundred dollars, with interest after six 
months. „ * J. P. Jay. 

On this note are the following indoiiscments. June 11,1834, icccived 
fifty dollars. Sept 2.% I«ji34, received fifty dollars. 

W'^hat was due August 25, 1835 ? Ans. $ 2.21,7. 

(17.) $1000.00. New York, January 1, 1840. 

For value received, I promise to pay J. R. Montgomery, oi 
ordc^ on demand, one thousand dollars, with interest at seven 
•|lcr ^nt. ** . John Q. Smith. 

Attest, J. Page. i|. 

On this note itrc the following indorsements. June 10,1840, rect ivrd 
seventy dollars Sept 2.'i, 1841, received eighty dollars July 4, 1 n 12, 
'veeived one hundred dollars Nov, 11, 1»3, received thirty dollars 
J.ine 5,1844, received fifty dollars. 

WTiat remaip^i duo April 1, 1845, at 7 per cent, compound 
interest.^ . ^ *Ans. $1022.34. 

[18.) $ nOOiOO. • Bradford, July 4, 1841 • 

Lem A. Brpwn i^enteen hundred dollars. Sept. 1, 1843, 
received .>ne thousand dollars. 

What is ine July 4,1847, at 5 per cent, compound interest • 

Ans. $1071.81,9 



SECT. ELI.] 


DISCOUNT. 
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Section XLI. 


DISCOUNT. 


The object of Discount 'is to show us what allowance should 
bo made, when any sum of money is paid before it becomes 
due. ' 

‘ • The present worth of any sum is the principal that must be 
put at interest to amount to that sum in the given time. That 
is, $ 100 is. the Resent worth of $ 106 due one year hence ; 
because 8‘|t)0 at 6 per cent, will amount to $ 106, and $ 6 is 
tlu! discount. • 


1. What is the present worth of 8 12.'72, due one year hence? 
First Method. Second Method. 


S 12.72 ’ $ 

100 1-06) 12.72(812,Ans. 

106)1272.00(812 Ans. 

106 2.12 
212 ‘ * 2.12 

212 , 

As 8 100 will amount to 8l06 in one year at 6 per cent, jt 
IS evident, that, if of any sum be Uil?en, it will be its pres¬ 
ent worth for one year, and that the discount. 

And, as 8 1 is the present worth of $ 1.06 due one year hence, 
it is evident that the present worth of 812.72 musiT be equal to 
the number of times 8 12.72 will contain 81.06. 


ituLE.— Divide the given sum by the anunmt %/* $ 1 for tht.'^ivm 
rate and /ime, and the </uottimt witl be the present worth. If the pres¬ 
ent worth be subtracted frenmike given sum, the remainder will bt the 
discount. . * 

2. What is the present lyotth of 8 117.60, due one year 

hence, at 12 per cent. ? Ans. 8 105.00. 

3. What- is the discount'of 8802.50, at 7 p^j cent., due one 

year hence ^ ^ 52.50. 

4. What is the pres^ worth of 8 769.60, (hie 3 years and 

5 months hence ? Ana. 8 638.67 

5. What is the present ^orth of 89j^^40, due 7 years 9 

months and 20 days hence ? ; ' Ahs. $ 671.78,2/A. 

6. How much grain must be sent to the miller that a bush¬ 
el of meal may be returned, the miller taking pun for toll ? 

Ans. 34^ quarts. 
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7. What is the present worth of $ 678.75, due 3 years 7 

months hence, at 7| per cent. ? Ans. 8 534.97,^^=^. 

8. 1 have given my note ^for 8 1000» to be paid Dec. 18, 
1835. What is the note worth Jane 7, 1834 ? 

^ Ans. S915.89 b*jVt- 

9. James has a note against Samuel j(pr $715.50, dated 

August 17,1834, which becomes due Januaiy 11,1835. What 
ready money will pay the note Sept. 25, 18^? . 

Ans.'8 703.07,8+. 

10. A has B's note, which becomes due Nov. 25, 1835, for 
8 914.75. What is this note worth Jan. 1, 1835 ? , 

Ajob. #8^4Sfi,4+. 

11. A merchant has gfven two notesf the^rst for 8 79.87, to 

be paid jin. 21, 1836; the second for 8 87.75, to be paid Dec. 
17, 1836. What ready money will discharge both notes Feb. 
10, 1835 ? Ans. 8 154.54,4+. 

12. ^ It being now Oct. 14,^ 1833, and A owing me 8 1728, to 

be paid Dec. 17, 1837, what ought I now to receive as an 
equivalent.^ Ans. 8 138 Ji,^,7j‘^Vt- 

13. Bought cloth in Boston at ^5.0Q per yar4)t ' What must 
be my “ asking* price,” in order'that I mkyyj^on it 10 per 
cent, and still .make 10 percent, on my purenhse ? 

T AnS. 86.11|^. 

14. James Ober o\Jes Samuel Hall as follows: 8 '*165 87, to 

be paid Dec. 19, 1835 ; 8 161.15, to be paid July 16, 1836; 
8 Il2i50, to be paid June 23, 1834 ; 896.81, to be paid April 
19, 1838. What should he receive as an equivalent, Jan. 1, 
1834? Ans. 8 653.40+. 


0 


SEbnoH xLn.’ 

/ ft 

PER CiNTAGE. ■ 

f » 

This term is used to e;|Kpress so much by the hundred. It is 
derived from two Latin words, per and and means by the 

hundred. It jb not <mjly applied to money,but to any commodity. 

The process of OTmtion is similar to Interest 

^ EXAMPLES. 

1. Received a legacy of 8 1728. I gave 10 per cent, of it 
to a benevolent society. IIow much had 1 remaining ? 

\nq 81555.20. 
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2. Bought a horse for $120, and sold him at 6 per cent, ad¬ 
vance. What did 1 gain? ' Ans. $7.20. 

а. Sent 1728 barrels of flow to Liverpool, but in a storm 

25 per cei^. of them were throjiii overboard ; how many re¬ 
mained ? Ans, 1296 barrels. 

4. A pertain colonel, whose regiment consisted of 900 men, 
lost 8 per cent, of them in battle, and 60 per cent, of the re¬ 
mainder by sickri^. How manj'^ had he remaining ? 

' ‘ Ans. \14 men. 

5. A merchant, having $1728 in the Union Bank, wishes to 
withdraw 16 per cent.; hotw much will remain ? 

' ^ , Ans. $1468.80. 

б. A gcntlemam whic^had an estat(?of $25,000, gave in his 
will, to his wife, 40 per cent, of his property, and to his son 
Sumiiel, 30 per cent of the remainder. The residue he divid¬ 
ed equally between his daughters,' Marcia, Isabella, atid Clara, 
after having deducted $ 60 as a present to his clergyman. 
What did each receive ? 

Afts. Wife,.$10,000; son, $ 4’,500; daughters, $ 3,480 each. 

7. What IS t6,p,ercent. oij500 bushels.^ Ans. 75 bushels. 

8. What ^^Sf^er cent, dti 75cwt. ? Ans. 15cwt. 

9. What ig^w^er cent, on 150 tons ? A»s. 45 tons. 

10. What is 75 ])or cent. oA* $ 500 ? Ans. $ 375. 

11. What is 95 per cent, on 700 chalditms ? 

Ans. 665 chaldrons. 

12. What is 2 per.cent, on 40 miles ? Ans. .8 miles. 

13. What is 99 per cent, on $1000 ? Afts. $ 990. 

14. What is 33^ per cent on 144 barrels ? ■ Ans. 48bbl. 

15. What is 66g per cent, on 90 hogsheads ? 

Ans.* 60 hogsheads. * 

16. What is f per centjapn $100 ? Ans. 8 0.25. 

17. What is | per cention 172811)4 ? Ans. I5.12lb. 


, Section XLIII. • 

\ V* 

COMMISSIoiM AND BROKEIUGE. 


- • ' 

Commission and Brokerage are c.ojiyl|)ensations made to 

factors, brokers, and other agents, for their services, either for 
buying or selling goods. 

Note. — A factor is an agent, employed by merchants residing in other 
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vlaeta to buy and sell, and to transact business on their acco'uit. A bro- 
Kcr is employed by merciiauts to traiibact bubinuss. 

Rule. — T/ie method of operation is thksame as in Interest and Dis~ 
count. ' ^ 4 

EXAMPLES. 


1. My agent in New Orleans has purchased cotipn, on my 

account, to the amount of $18,768; what is commission, iil 
1| per cent. ? 1. 

2. Tf‘ y broker"sells goods for me to the%\nount of $ 806, 

nliut IS hte comhiissiori, at 2 per cent. ? ^ Ans. $17.02 

3. My factor in London writes that he haspurcluisid loj 11 < 

to the amount of 395£. 15s. 5d.; what is hiS comrtltSbion, .u 2 
per cent. \ . *' Ans. a£. iHs. 1,*, ,d 

4. A factor receives $1976, which hejs to lay out loi 

goods; having deducted his commission of 4 })er cent, liow 
much will remain to be laid out ? Ans. $1900. 


NtvE. — Aq iiii comniibbiun is to bo taken out of llio sum remiUcd ho 
wiJl not roccivo 4 dollhrs on evciy 100, but 4 on every 104 , ilut is, lu* 
will receive loj. • 


5. Wh -t is a broker’s comm^ion for, pmr^)jasing goods to 

the amount o/ $7658.73!', at cent $114,88^. 

6. My faft^tor at^^ew Orlc?ato advises me that he has pur¬ 
chased on my account 87 bale^m cotton, $107.75 per bale; 
what is his cdmnjission* at f p^^Wni. ? Ans., $14.9.5,%. 

7. lb ' cn^ged a broker'to purchase for me 12 shares in 

the Boston and Maine Railroad, at $112.25 per share; >\hat 
IS his commission, at ^ per cent. ? Ans. $ 3.86 

8. My agent, S. Cloon, at Cincinnati, advises me that he 
^ ha^ purchased on my account a cargo of pork, consisting of 

700 barrels, at $12.25 per barrel; what is his commission, at 
12 percent.? , .y Ans. $ 150.0bf 

9. Sent \o my agenjj John Crowell, at Rochester, N. Y, 

$ 8960, to purchase a qurfhtity pS flour; his tjonirnissjons an' 2 
per cent, on the purchase, whiW^e is to deduct from the money 
sent'him ; whg* is his commission ? Ans. $175.68 ;f. 

10. What is a broker’s commission on thp sale of 700 barrels 
of flour, at $ 5.75 per l»rrel, at IJ pe» cent. ? Ans. $ 70.432. 

11. Whatsis the commission on the sale of 173cwt. of sugar, 

at $ 8.95 per ewt^ 1| per cent.^? Ans. $ 29.033%. 

12. My agent iA* London has purcha^d goods fiir me to tl. 

value of 879 j6. 13s.* dd ; what is his commission, at 3^’ per 
cent. ? ' Ans. 29.^*. 13s. 9^Vod- 

13. Sent a cargo of flour to Liverpool, which my factor sold 
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for 987i^. 18s. 6d. ITe invested this sum in broadcloths, at l£. 
Jis. 8(1. per yard. His cotnniission for soiling tlu* flour is 
pel ciMit., and for purchasing tho»broadcloth IJ per cent, and 
lie IS to receive his commissions^im selling and buying, out of 
the proceeds of the flour. Kequ^d the number of >ards of 
broiidcloth that 1 should receive. Ans. SOl^^V^^^yd. 

11. 1 have remitted to my corresponded^-a certain sum of 
money, which to lay out for me in and having re¬ 
served to hiinsel^jfiJ per ce^t on the purclwspy^which amount¬ 
ed to $^0, he Jdys foHnl?'thfc iron,at $95^r,,(pn. -Required 
the sum remitted, and -iho quantity of iron purchased. 

* '4’ns ^ 3690. 

vT^lL li7'!ltr 17cwt. 3qr. lO^glb, 



' Section XLIV. 

% 

' STOCKS. 

' 

Stocks is a geuqtal name used for funds established by gov¬ 
ernment, c»r individuals, in their corporate capacity ,*thc value of 
which is ofien var!'''df\ 

When stocks will bring more in the ma'^'ket than their origi¬ 
nal cost, ihcir value is said to bepar, and v\l bom any 
eircumstauee, iheir value Is less than tlie original cost, they are 
said to be briow par. • 

'I'lie method for computation is the same as in Interest. 

exampij:s. , • im . ^ 

1. What is the value of $ 24360 of the National Rank sto<’k, 

at 135 per eent. } $ 24360 X 1.35 = $ 32886 Ans, 

2. Sold 15 shares, $ 100 each, 6f the Boston Baiik, at 13 pi r 
cent, advance. To what did they amount ? Ans. 81695. 

3. What must 1 give for l3 shares in the Haverhill Rank, at 
15 per cent, advance, shares being $100 each > ?^ns. $1380. 

4. What is the purchase of 1058£. 123. bank stock, at 115^ 

per cent. ? ; Ans. 1225j^ 6s. 

5. Sold 30 shares, $100 each, in the Boston and Providence 
Railroad, at per cent, advance. .To wjj^j, did they amount ? 

'*5' * Ans. $ 3262.,50. 

6. What is the value of 10 shares in the Philadelphia and 

Trenton Railroad stock, at 85 per cent., original shares being 
IPlOO? Ans »R.50 
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7. What must be given for 5 shares of the stock in the Ocean 
Insurance Company, at 7 per cent, advance, die original shares 
being $100? c . . Ans. $535. 


Section XLV. 

insurance and POLlifelES. 

*. - ' .’V' t. 

Insurance is a security, by paying a certain "bum, to indem- 
' nify the secured against such losses' as shall be spe;cified in the 
policy. . o 

Policy is the name of t^writ, or instrument, by which the 
contract or indignity is'efle^d between the parties. 

Note. — If the average loss docs not exceed 5 per cent, the undertorit- 
ers are free, and the insured bears the loss himsulr. 

Rule. — The same its in Interest and Discatmt. 

. ^ ' EXAMP^S. ^ 

1. What would be the amoun^f^f the ins^||y^ pn my house, 

valued at $ 5728, at If per cen^?^ ^^kAns. $100.24. 

2. What would be the prem^^ for insuring my good ship 

Betsey, for a voyagerfrom Bosi^’to Liverpool, at If jier cent., 
the vessel being.yaiued at $17,289. ^ Ans. $216.Ilf. 

3. My ship Massachusetts is valued at $ 50,765. • If 1 in¬ 

sure $10,000 at the Cplumbian Office at 4f per cent., $12,000 
at the Atlas Office at the vessel is cast away on her 

voyage, what is the amount of my loss ? Ans. $ 29,705. 

•L A gentlema-n in Boston efi^ted an insurance on his store 
and goods, valued $ 47,60P| for 5 years. For the first year he 
is to pay 4f per cent., for the secoirf y^pr 3| per cent., for the 
third year 4§ per cent., for* the fourth year 5 per cent., and for 
the fifth year 5f per cent. What is the amount of his whole 
insurance ? Ans. $11,007.50. 

5. What is the premium on $1728 at 7f per cent ? 

Ans. $125.28. 

6. .My ship, the Julia, Ann, is valued at $35,000, and her 

cargo at $ 75',000. ^ I procure an insurance on | the value of 
the ship, at' 3f pei^icent., and on f-of her cargo, at per cent 
What is the‘amount of preipium ? Ans. $1932.50. 

7. The good ship Marcia Deraming is valued at $18,750; 
her cargo cost $ 37,960, and, being bound to Canton, 1 have got 
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.'*'10,000 insurpfi on Iho vessel, at 3| per cent., and 8 *20,000 on 
l)t*i cargo, at 4| per cent. What would be luy loss if the ves¬ 
sel should founder at sea ? • Ans. $>27,99'^ 50 

h. My library consists of 2691 volumes, valued at $3675. 
If I get this insured, at 4| per cent, what is my actual los* if it 
be dt stroked ? Ans. $ 179.15|. 

9. What IS the premium on $ 896, fit 12 per cent. ? 

Ans. $107.^. 

10. What IS th6 premium on $ 850, at 18Jr per ct nt. ? 

Ans. $157.25. 

11. What is tlie premium for insuring $ 9870, at 7 per cent. ? 

Ans. $ 61)0.90. 

12. What sum will be secured for a policy of 8172*^, doduct- 

m»j 1.5 p( 1 cent. ? Ans. i*>l 16H HO. 

13 Wha« sum must a policy’be taken out foi, to cover 
> 2175, when the picmium is 10 pc'r cent. ^ Ans. ^^2750. 

Note — As 10 p< r f Liit is alri ady taken out, the sum covered must be 
lUJ, of the policy ' 

11. A certain comjiany own a cotton factory, valued at 
$ 26,250. I’or what sum must a policy be taken out to cover 
the whole property, at 12J per cent. ? Ans. $30,000. 

16. If a policy be taken out for $ 3600, at 40 par cent, what 
is lh" sum covered ^ Ans. $2160. 

Note — It is eMdont, that, if 40 poi imt. be taken from any sum, 60 
ptr («111 will bf If il 

16. If a policy be lak' n out foi $ 600, at 10 per.cf nt.,*what 

i«? tlic sum tovoM d-? Ans. $ 510. 

17. A mt'rchant adventured $*1000 from Bos^pn to New 
Oilcans, at 3 per cent, j from ihcuce to Chili^ at 5 jier <’i Jtmm 
fiom thenc’c to Canton, at 6 per cent.; and from tbence to 
Boston, at 7 per cent. For what sum must h| take-out a 
policy, to covc'r his adventure the voyage round 

Ans. $1241 31,8+. 


Section XLVI. 


BANKING. 


A Bank is a place of deposit for money, which is usually 
divided into shares, and owned by p<‘rsons calk'd stockholders, 
N 17 
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man, thorefori 
he receiveft o: 
A promisso 


Its concerns are managed by a board of directors. It issues 
notes or bills of its own, intended to be a circulating mediiun 
of exchange or currency, ii,'stead p^gold tlhd silvbr, Those 
bills are obtained from the^^.bardc by^oans. Whp^ rnoney is 
hired from a bank, it is the usual customfl^ deduct the intorosi 
at the time of receiving A man, therefore, who hires money 
from a bank, gives his note for a sum os much larger than he 
receives, as is thi^^^rdst of the n^te for thriven time. If a 
’ '* “^^ilr'es his note for $100, pSpHe in 63 days, 

■' . 9 $. ■ 

* ^ ^ rfi.^coMn/ed!^hcn it is re¬ 

ceived at a ban^^^fit^si^urity for'njnoney tafen fjom it;'and 
the interest deducted ist the '^discount. Tjhj^ntcrest on eyery 
nblc diwounted af ga. daiank ^.^^comnuted forW da vs mo*’® than 
■ the Ij^e specmd'iii%|S nP^ thwis, ii the^ole is playable in 
60 daysf the i^eresCis taken for 63 days; Tor the law allows 
3 days to the debtor, after the has expired for parent, 
whi^h are called of grace. ' , , 

The rule for computing tlie discount the same .as in sim> 
pie intorjs,!^ , ‘ ■, , 

- EiAi®|®s. * , 

1. What id the bank discqi^bu $476, for 30 days and 

grace? ^ Ans. $2.61,8. 

2. What is lh§^^ba!hk discount on $1000, for 60 days and 

grace.? " If ^ Ans. $10.50. 

3. What is the bank discount on $ 7800, for 90 days and 

grace.? * Ans. $120.90. 

4. What is the* bank dis^uW on $8000, for 60 days and 

l^fi} M ' Ans. 884,00. 



6. What sum is paid at a'bankTor a*notc Of $1729, payable 


in 3 months.? ^ 


Ans. $170*1.21,6. 


7. A merchr^nt sold a cargo of hemp ^or $ 7860, for which 
he received a‘ note payable in 6 months. How much rapney 
will he reqeave at a bank for this note .? Ans,'$7620.27.' 

8. A merbUant bought 450 quintals of fish at $ 3.50 cash, 
and sold them imi^ediately for $ 4.00 on 6 n||nths’ credit, for 
which he received a note. If he should.^ this note discounted 
at a bank, what willbe gain on the fish r Ans. $170.10. 
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Section XLVII. 

% • 

BARTER. 

Bahtee is the exchange of one kind of merchandise for 
another, without loss to either party. 

Questions rule are solved hy fifiding what quantity 

of goods, at a^^Ven price, of one kind, are 6qiial in value to 
another kind of goods ^loso price is also given. * 

EXAMPLES, 

1. How much sugar, at 12^ cents *per lb., must be given in 
barter for 7601b. of raisinsljfat 8 cents ppr lb. ? \ Aiis. 486|lls. 

2. What quantity of coffee, at 17 6cnts per lb., must be 
given in barter for 7601b. of tea, at 62^ cents per lb. ? 

Ans. 2794,^7lbs. 

3. A merchant delivered 3 hogsheads ofiwino, at §>1.10 per 
gull., for 12Gyd.,of cloth; what the cloth per yd. ? 

uL Ans. $1.65. 

4- A has of sumrj^ worth 8 cents per lb., for which 

B gave him Ijcwt. of ciimmon; at what did IkvjLlue Ins ciii- 
nainoh ? ^ ^ ^ ^ 

5. A had 41cwt. m hops, at $6.70*pcr cwl., for wineli B 

ga\e him I7cwt- 3qr. 41b. of prunes* and $88; what were the 
prunes valued at piT lb. ? Ans. $ 0 

6. A has sugar which*he barters with B, for 4*cents per lb. 

more than it cost him, against jtcd winch cost B 40 cents per 
lb., but winch he puts in iJt^rter at 50 cents. VV but did A’s 
sugar eobt him per lb..? * Ans. 80. lT>!^ 

7. How m.iny stnvesi,aj%25<per thousand, must a meicliant 
receive for 15 hogsh^Wids of wine, at $1.25 per gallon ? 

• ' Ans. 47 jM sUives. 

8. Q has 670 bushels of^Wts, whii’h cost him 3.’) cents per 
bu&hel; these he barters with Z, at 50 cents per hnslnd, for 
fldur that CO.S1 Z $5.00 per barrel. What is the bartering price 
of the flour, and how much w ill Q receive ? 

Ans. 46^^45arrels of flour, at $7.14f per barrel. 

9. S. .!erikir]|j^ has 73-j®<Ai bushels of corn, winch is woith 7s. 
per bushel; but in jtortcr he is wiling to put it at 6s. Hd., pro¬ 
vided he can have wheat worth’ 7s. (id. per bushel for 7s. 3d. 
Will he gam or lose, and how much jier cent. ? 

Ans. Lose per cent. 
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Section XXiVIIL 

9i 

PRACTICE. 


Practice is an expeditious way of performing questions in 
Compound Multiplication and Proportion. 

Rul&. — AsstLtne the price at some vmt higher tnm the gwen prtre; 
that is, if tHe pnce be pence, or pence and farthings, ti^unu the prm 
ai a shilling a yard,)^ pound, ^r., if the pria be tn shillings, or 
shillings and pence, d^c., aiiurne the pnie ai, a pound a yaid, cjf ; 
then take the alKjuot parts cf a pound. 


TABLi; 

Showing tho aliquot parts of Money and* Weights. 


'Parts lit a 

£.* 

-- L.0 - 

Parts of a ton. 

Parts of a half-cwt 

a. 

d 


LWt 

aqr. 



lb 



10 

is 

i 

10 

is 


.28 

is 

i 

6 

8 « 

i 

5 


'lU > 

i 

14 ‘ 

it 

h 

5 


i' 

4 


(t. 


8 

it 

1 

4 

i( 

i 

2 

2 

, «* 

i 

7 

it 

i 

3 

4 « 


* 2 


(( 

tV 

4 

it 

Tf 

2 

6 “ 

k 

1 


Ci 

sru 


it 

iV 

2 

u 


a 




, 2 

it 


1 

1 

8 

M 

tV 

rV 

Parts of a cwt. 

f 





of a bhilhn^. 

Ur 

2 

lb 

ilb 

i 

Parts of a quartor-cw 1 

•1 



1 


(( 

J 

lb. 



1 6 

is « 



16 

(4 


.14 

is 

} 

4 

u 

i 


14 

(( 

. 

1 

7 

it 

k a 

3 

tt 

i 


8 

C( 

tV 

4 

it 

T 

2 

ii 



7 

it 

tV 


it 

h 

H 

u 



4 

te 

sV 

. -2 

it 

iV ^ 

1 

<( . 

iV 


2 

it 

■sV 

1 

it 

sV 


EXAMPLES. 

' n 

1. What will B68 yards of nbbon co^, at 6 pence a 
yard ? Ans. d£. 4s. 
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OPERATION. We assume the price at a shilling 

gjj _ i)368s. ® ^y’ shillings 

onfrSX * , be the price at a shilling a yard, at 

.j0 )lo4 ^ pence it must be half as much, 

9jf. 4 s» viz. 184 shillings. We then reduce 
the shillings to pounds. 

2 . What will 4785 yards of cotton cost, at 8 pence a 


Mis. 159.i*. 10s. 

» • 

Having found the 
price at 6 d. as be¬ 
fore; we find it for 
the 2 d. by saying 
that 2 d. IS ^ of 6 d. 


yard ? Aflis. 159.i. 10 s. 

^opBiRATiOM. Having found the 

6 d. = ])4785s = price at 1 shilling, .price at 6 d. as be- 

!2d. = 4)23'J-is. 6 d. = price at 6 d. ‘‘ 

7978 . 6 d. = price at 2 d. . 2 d. by »ymg 

—TTT ■ fhat 2 d. is A of 6 d. 

20)319 0s. Od. . 1 ^ 

159jf. 10 s. = price at 8 d. 

3 . * What is the interest of $ 368, at 15 per cent ? 

Ans. 8 55.^0. 

OPERATION. 

10 per cent. = ^ 

5 = j^)36.80 * > 10 per cent, is ^^,7 of the principalf 
^ 8’40 an4 5. per cent, is A of *10 per cent 
8 55.20 . , 

4. What is the value of 17 acres 3 roods 35 rods of land. 


at $ 80 per acre ? 

t OPERATJ^ON. 

$80 

J7 

560 
80 ' 


Alls. 8 1437.50. 

9 

* 

By dividing the price of 
1 acre by* 2 , wc obtain the 
price of 2 iU ; and by halv- 
\jing this,’we ^d the price 
of IR.; and m 20 rods is 


$1360 = pri<^ of 17A. )half of a rood, its value will 
2R. = 40 = (Icf. of 2B>. be one half; and in the 

111.=:;^) 20 = do. of IR. same manr^r 10 rods will 

20rd. = ^) 8 ip do. of 20rd. be half the price of 20 roils, 

lOrd. — 2 ) 5 = do. of lOrd, and 5 rods will be half the 

5rd. = J) 2.50 = db. of 5rd. .price of 10 ftids. 

8 1437.50 = priefeiof 17A. 3R. 35rfl. 

5 . What cost 14 tons 15cwt. 3qr. 211h. of iron, at 8 120 per 
ton? Ans. 81775.62,5. 


17 * 
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$120 ‘ 

1^ o -cy 

91680.00 ra price of 14T. 
lOcwt = 60.00 = do. of ^Ocwt. 

9174000 

5cwt a= 30.00 = do. of 5cwt. 

2qn ffe 3.00 = do. of 2(n^ 

^r, = ^) 1.50 = do. of * . 

14n>. = .75 = do; of 1,41b. ; 

» 71b. z= ») .375 = do. of 7lb. 

91775.^,5—do. of 14T. 15cwt 3qr. 2Ub. 

6. What cost 3871b. of at 9 pence a pound ? 

^ T? ' Ans. 14.^!. 10s. 3d. 


7. What cost 4981K of green tea, at 2 shillings and "6 pence 
per pound ? , * Ans. 62£. 5s. 

8^, What costJI84 yards of cloth, at 4 shillings and 9 pence 
a yard\ ^ An^. 91£. Od. 

9. What cost 714 yards of brc^cloth, at |5 sliillin|s and 6 
pence per yard ? Anst %3£. 7s. Od. 

1 llTi ... ^ n ^ .A 4 . Ofk e\ ^ i\ __ 


10. What cost 16cwt. 3qr. KH^of coppet^^ 
cwt. > ' , Aitt 


petab,^^ 9 2.50 per 
. Ahb.% 42.09,8. 


11. What cost 27cwt. Iqr. 2l9). of coiffec, at 914 per cwt. f 

Ans. 9 384.12^. 

12. What cost 't'tons 13cwt. 2qri Tib. of hay, at 9 24.60 per 

ton? Ans. 9188.88,11*. 

13. If 1 acre of land cost 9J0.50, what wifi 25 acres 2 roods 

35 rods cost ? -f , Ansi 9 2070^35,9 

14. If 1 acre cost 9 32.32!|'1ph|gt^ill 411^^ OR. IStd. cost ? 

Ans. 91^51.35. 

15. If 1 yiuad of cloth oolt'^9 5.60, what will 7yd. 3qr. 2na. 

cost? ^ ^ Ans. $44.10. 

16. What is the premiunr on 9 6780, at 12f per cent ? 

Ans. 9847.50. 

17. What is the interest of 91728- for 5 years 7 months and 

20 days? - . Alia.9 584.64/ 

18 What will 19 tons 19cwt. 3(^. 27|lb. of^plpperas cost, 
at 19.£. 19s. Ufd. per ton ? Ans. 399£. 19s. 5|ffyd. 

19. 'Fhe estimb^d distance of ascertain railn^d is 14m. 3fur. 
35rd. lOfi. ; what would be the .expensA^f constructing it, at 
918675 per mile ? . aSs. 9 270531.07+. 
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Section XLIX. 

EQUATION Of PAYMENTS. 

When several sums of money., to be paid at different times, 
!Uf reduced to a mean time for the payment of the wliole, with¬ 
out ^aiii or lobs to the debtor or creditor, it is called Equation 
ol Payments, ^ 

EXAMPLES. ■'* <V • 

1. A owes B $19, $ 5 of which Is to be paid in 6 months, 
6 ill 7 montiis, and $8 in 10 months. What is the medium 
time fur the payment of the whole ? • 

OPERATION. By analysis. $5 for 6 months 

$ 5 X ^ = 30 is the same as $1 for 30 months j 

X 7 = 42 , and $ 6 for 7 months is the same 

X 10 = 80^ as $1 for 42 months \ and $8 for 

19 19)152(8 months. 10 months is the same as $ I tor 80 

^ 152 , iftonths ; therefore $ 1 for .30-J-42 

U- 80 = 152 months is the same 
as $ 5 for 6 ^ ^ months, and $ 8 for 10 months ; 

but $5, $ $8 arc $79 ; therefore $1 for 152 months is 

the same as $19 for ^ of 152 months, which is ‘8 mouthy, as 
befom. Hence the propriety of the follewing 

P in.r * — Mu/fipfy rat h payment by tfic tnnr of tekirh it due; tkm 
dn td( ihr ^um of the jfrodntts by the mm of th( payments, and the yuo- 
ttent will br iltt true time reuuirid. * * 

* Iff 

2. A ow.es B $ SOOj^of w;bjch $ 50 is to be paid in 2 months, 

$100 in 5 months, aw the nlh»amdey in 8 jfionths. W1 .-s 
the equatd^d time for the whole stm ? Ans, 6 montlis. 

. . —- 




* This is the ruff usually adopted by^erehants, but it is not prrfeitly 
corn 1 1 , lor if 1 owe a man.$ 200, $ lOO^f which I whs to pay doirm, and^. j 
the other 100 in two years, tlte equated tune for the payment of both 
sums would be one }ear ' It is evident, tiiut, for d« ferriiig the payment of 
the brat $ 100 for 1 year, 1 ought to pay the .imount of J| 100 fiir that time, 
whictf IS $ lOt^yj but'for the other $ 100, which 1 pay a year before it is* 
due, I ought theprc.sfnt mnrth tf $ 100, which is^04 33*.^, whbre- 

as, by Fhpiation of Payments, I only pay $200. Strict justice would thero- 
tore dem.ind that tafercst Bhou||^bB required on nil sums from the tune 
they become due Until tttt tinuTm payment, and the present north of all 
Miins p.iid In fore they article Tbf better riih would be, lo find the pres¬ 
ent worth on ^ach of the sums due, and tiu ii find in what tune tlie aura 
of these pineent worthn would amount to the payments 
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3 There is rjvmg to a merchant $ 1000 ; $200 of it is to be 
paid in 3 months, $ 300 in 5 months, and tlie reinainder m 10 
months. N\hat is the equated time ipr the payment of the 
whole sum ^ Ans 7 months 8 days 

4. A owes B $150, $50 to be paid m 4 months, and ^'lOO 
in 8 months. B cues A $250 to be paid m 10 months It is 
agreed between them that A shall make piesent pa)ment of his 
whole debt, and that B shall pay his so much sooner as to bil- 
aiict. the Idvor.jfl demand the time at which^ must pay the 
$ 250 6 months 

5 A merchaht has $144 due iiim, to bedj^aid in 7 month'^, 

but the debtor agrees to pay one half ready jnoney, and one 
thud in 4 months. V\hat tune should be allowed himto])Ly 
the remainder ? Ans, 2 years 10 mouths 

6 Theie is due to Sk^t^erOhant $800, one sixth of which is 

to be paid in 2 month% 0 ne third in 3 months, and thcTemam 
dcr in si\ months, but the debtor agrees to pay one half dpwn 
now,long may thotdebtor rOtain the other lialf so that neithci 
pai ty m ly sustain loss ? An** montlis 

7 I hav 0 purchased gopds of 4-. B^ at sundry times and or 

various terms of credit, as by the statement annexed. Whe* 
is the medium time of payment ? ftf ^ 


Jan. 1, a 
“ 20 , 
Feb 4, 
March 11, 
Apnl 7 


bill amounting to $ 375.50 on 4 months* cre dit 
^ 168.75 on 5 months* credit 
“ % “ \‘f 886 25 on 4 months* credit 

“ “ l44 60 on 5 montfaf* credit. 

“ “ 386.90 otk 3 months’ credit 

FORM or WaTEMENT. < ^ 


-II Hiie May 1, 
June 20, 
June 4 , 
Aug Tl, 
July 7, 


$375.50 ^ 

168 75 X 60 =±: 843750 
m26^^^:V#=^^Jgl3250 
144 60 X TO di:lfc4020 4 
386 90 X^ 67 = 2592230 f 


$1462 00 ... )G224l50(42^|J^da Ans. 

" 584800 . 

376150 ^ 

, 2 ‘ 5‘4400 ^ 

83750 1 

The medium time of payment will therefore be 42J|J| days, 
that !<«, 43 days from May 1, vhich will he lune 12 
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8. I have sold to C. D. several parcels of gqgds, al snndfy 
Urrif s, and on various terms of credit, as by tin* statement an- 

d v • 

. 


■bin. i-l, a bill amounting to $ 600 on 4 months’ cie dit. 
r(‘b. 7, “ 370 on 5 moullis’ credit, 

March 15, “ “ 560 on 4 months' credit. 

April 20, “ “ 420 on 6 months’ credit. 


* \* 


When IS the^'^^jliated time for the payment 6f all the bills ? 

» ’’Ans^July 11. 

0 Purch.ised gQods of John Brown, at sundry times, and on 
V uio'is t( ims of credit, as by the statement annexed. 

Mdich 1,* 1815, a bill amounting l# $ 675 25 on 3 months. 

... .. .A 4 W a . . M. 1 


July 
St*pt. 

Oct. 

Jan. 

Feb. 
March 12, 
April 15, 


u 


it 


u 


tt 

(( 

i( 

(( 


“■ jy (i/876 IH on 4 months. 

“ 821 75^011 2 months. 

061 .25 on H months, 
141.50 on 3 iiionilis. 
811,.30 on 6 nidhtbs. 
567.70 on 5 moijtlis. 
“ 369.80 on 4 months. 

What IS the equated timeJi^ the payment of tlie above bills? 

Ans. March 16, 1846. 


4, 

25, 

1, 

1, 1846, 

10 , “ 


u 

t( 

u 

i( 


« Section L. 

CUSTOM-HOUSE BUSINESS. 

f 

In every port of the United States wherfi merehandisL iS 
either c xjiPried or imported, there is an establishment called a 
Custom-house. Uounected^'^vith tiMs are cenain^officeis, ap¬ 
pointed by government, called custom-house officers, whoso ^ 
busiiKss IS to collect the duties on various kinds of fntichaiidisc,' 
&c., imported into the United States. 

The h'llowing article on Allowances, drc., vlis very politely 
furnish<*d the author by the officers of the Boston custom-house, 
and may therefore be relied on as perfectly corrset. 

Allowaures 

Draft is an allowance made bv the offieers of the United 
Statt s goveinmc nl in the colhition of dutu s on merchandise 
liable to a specific duty, And ascertained by weight, and is also 
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Ejfven by the of morchants in buying and soiling. It is a 

deduction from tho actual gioss weight oi the article paying du¬ 
ly by the pound or sold by weight. * < 

, For example, a box or sugar actually weighs 5P0 pounds. 
The draft upon this weight is 4 pounds. ^ ; 

500 gross. 

4 draft. 

496 dtffcrenoalfl * Upon this difference is a further allow¬ 
ance of fiftcemppr cent, as /are, or as the ao^ual vvei^lit of tlic 
box before flie sugar was put into it. Tins tare is alloweil by 
the government in the collection of the duty, and by the mer¬ 
chant in buying and seiiing. Take, liven, the box of sugar, say 

5001b. gross. 

4 draft. ^ 

496 difference. 

71 taro. ' • 

42^ net weight, upon which a duty is paid to the government, 
or price is paid to the merchant in his sale. This tare of 71 
pounds, or 15 per cent., is usually more than the actual tare, but 
IS assumed as the prohabh or aoLual tare^ by reason of the im¬ 
possibility of “ starting ” every boaC*»to*ascertain tiie actual weight 
of the sugar, and the actual weight of the box v^ich coj^tnms it.' 
This iatc is efficiently correct for* the collector of the duty, 
and the merchan^who deals in thh article. It is intended to 
be a liberal allowance, and varies but little from,the actual 
tare. t * ‘ ^ 

Drafts allowed at the custom-house in the collection of du¬ 
ties, and by the merchants in their purciiases and sales, aie as 
f-''jw:— f 

Allovumcefdr Draft. 

Draft is another namb for 7^et\ which is an allowance in 
^ weight for ^astc. ^ 

la lb 

On 112 1 

Above 112 and not exceeding 224 2 
224 “ ' « 3.S%3 

836 “ ** 1120 4 

1120 “ « 2016 7 

“ 2016 ^ 9 

Explanation. — Many articles of merchandise are weighed 
separately; for example, boxes and casks of sugar, chests of 
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tea and indigo. Upon each box or cask, or chest, an allowance 
should be made for draft, according to its weight, as by the 
above Bugs of sugj#r and wllbe, or barspf iron and b\m- 

dles of ste%l, might be weighed together; say, 10 bags of cotfee 
at one draft'mig^iti^eigh 1121 pounds; from this gross weight 
must be deducted 7 pounds as draft; ^5 Ixirs of Russia iron 
might be weighed at one draft, — weight jj|250 pounds, upon 
which would be oQ allowance of 0 popnds * dr^ft,*and by law 
and usage thcrd*)©ih be no greater allowance th^ 9, pounds for 
draft.. A greater or less number of hags of ddfFeo, t»r jjars of 
iron, or aiiy other article of merchandise, is wefghedfand the 
dtsduciion is according to the weight of each draft. An old rule, 
and probably a better opc, among rner()liants wiis the allowance 
(»f ])er cent, on the gircss weight M'aiytoerchandise weighed, 
as draft. 

1 ^: ' Allowant^e for Leaka^. 

Two per cent, is allowed on the gauge of ale, beer, j)ftrter, 
brandy, gin, molasses, oil, wine, and rum, and other liquors in 
ca ks, besides ll\e, rml wants of the cask ; for cxatiiple, a 
cask t)f molasses may gauge 140 gallons, gross gauge; from 
tliis first deduct 5 gallons, l])0-dctucU wants, or the^quantity ne¬ 
cessary to fill the cask,^e, l^ve ' 

' ili^gross. • 

5 out 

• , 135 difierence. . 

3 two per cent, for leakage. 

132 gallons net. 

Tare is an allowance made for the actual or supposed weight 
of the cask, box, case, or, bagj which contains the article of 
merchandise. , ' ’’ 

The, usage of merchants is in cotlformily with the law and 
usage of the officers of fhc customs in their allowance for tare, 
directed by law, or found to be correct by their examination and 
experience. , ,* 

The tariff c^'.tlie United States being in its details so unset¬ 
tled, it is deemed advisable not to insert any table.* 

EXWttPLES. 

1. Find the net weight of a hogshead of sugar, weighing 
gross 12281b., tare 12 per cent, Ans. 10751b. 
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OPERATION. 

12281b. gross weight. 

» 71b. draft. 

Vm 

12 per cent, of 12211b. = 1461b. tare. y, 

10751b. net weight. 

Note. — For draft let the pupil examine page 

2. Required the net weight of 6 boxes w^sUgar, weighing 
gross as follows, the tare being 15 per cent^: — * 

No. 1, 450 lbs. 

OPERATION. 

29141b. gross. 

^ 6x4= 241b. draft. 


No. 2, 470 do. 
No. :i, 510 do. ‘ 
No. 4, 496 dem, 
No. 5, 468 do. 
No. 6, 520 do. 


Gross, 2914 


2890 

Tare 15 per cent. 433 ^ 

24571b. net weight. 


* s 


3. What is the net weight of 4 chests of tea, which v eigb 
follows, tare 22 jicr cent. ? Ans. 3841b. 


No. J, 120 lbs. 
No. 2, 116 do. 
No. 3,126 do: 
No. 4, 118 do. 

480 do. 


OPEEATION. 

1 4801b. gross. 

^ Bib. draft. 

22 >: 4 = 881b. tare. 
3841b. net. 


,.-4. What is the net weight of & bags 
of pepper, welching as follows: 1081b., 
1121b., 1001b.ri20lb., and 981b., tare 2 ^ 
per cent. ? Ans. 5241, ^ P®* 


OPERATION. 

5381b. gross. 
31b. draft. 

535 

;cnt. 111b. tare. 
5211b. net. 


5. What is the net weight of 4 
kegs of mace, weighing as follows: 
1121b., 1201b., 1181b., and 1101b., 
tare 33 per cent ? Ans. 3051b. 


PPERATION. 

4601b. gross. 

51b. draft. 
4^> 

33 per cent. 1501b. tare. 

305ib. ii< t. 


^oTF — In m.aking allowanc-os, if them be a fraction of more tliMi half 
a pound, 1 pound ii added to the tare. 
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AMERICAN DUTIES. 

The duties on merchandise imported into the United States 
are eitherigpecific or ad valorem duties. 

Specific duty is a certain sum paid on a ton, hundred weight, 
pound, squdre yard, gallon, &c.; but when the duty is a certain 
per cent, on tlie actual cost of the goods in the country from 
which they arc imported, it is, cal led ad^valorem duLy^ihax 
is, a duty accor duag to the value of the article. 

6 , What is we duty on 6 h 6 g.sheads of dugar, weighing 
gross^as follows:; No. 1, 12761b., No. 2, 1280(1)^ No. 3, 
insib.. No. 4, 13781b., No. 5, 15701b., No. 6 , 1338Tb.; duty 

r(*nts per lb., tare 12 per cent.? Ans. 175.52,5. 

7. What is the duty on an invoice*woollen goods, which 

cost in London .£’986 sterling, at pi^iicent. i|.d valorem, the 
pound sterling being $4.64? • '\ Ans. $2099 78-[-. 

6 . Retiuircd the duty on 5 pipes of Port wine, gross gauge 
as follows: No. 1 , 176 gallons. No. 2 , 145 gallons, No. 3, 128 
gallons, No 1 , 148 gallons, No. 5, 150 gallons; wants of each 
pin* , 4 gallon.^ ; duty 15 cents per gallon. Ans. $106 60. 

9. Required the duty on a cargo of iron, weighing 270 tons', 
at $ 30 per ton ? Ans. $ 8100. 

10 . Compute the duty on .7890 pounds of larrcd»cordage, at 

4 cents per pound ; tare.l|^ per cent. Ans. $310.08. 

11 . What duty should bo. paid on 10 casks of nails, weighing 
each 4501h. gressat4centsperlb.,tare8perceiit. Ans.$l<)4.l3. 


Section LI. 

RATIO. 

Ratio is the relation .which one quantity bears to another of 
the same kind with respect to magnitude; and the comparison 
is made by considering how often the one is c|ntaincd in the 
other, pr how often*the one contains the other. Thus, the ratio 
of 12 to 3 is expressed dividing'12 by 3 = — 4, ratio ; 

or it may be expvesscd by dividing 3 by 12 rr /t = - 4 , ratio. 
The former is the method by which the English mathematicians 
express ratio, and the latter is the French method. 

4be former of these quantities is called the Antecedent^ and 
the latter the oonsequent. 

N 18 
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When the antecedent is equal to the consequent, it is called 
a ratio of equality ; thus the ratio of 6 to 6 = f = 1. But if 
the antecedent be larger tlia?i ,lhc consequent, it^^a ratio of 
greater inequality ; and if tlie antecedent be less the con¬ 
sequent, it Is'a ratio of less inequality. 

The antecedent and consequent are called the terms of the 
ratio ; and the qu^dent of the two terms is die index or e^o- 
nen/>of'Jhe ratio., 

Compound made up of two^ mcKWtios, by multi¬ 

plying t^ir terms and exponent together. 

The ratio of 8 to 6 and of 4 to 2 may be compounded; thus, 

, » 8 to 6 = I ^ 4 to 2 ^ ; 

• 8x4 tO;f|X 2 = g?; 32!» 12 =z ^ J. 

If a ratio biS" compbliiiided’'' of two equal ratios, it is called a 
duplicate ratio; of thr^e ratios, it is called a triplicate ratio, (Sec. 

Thus, if the ratio of 4 to 2 be 2, and the ratio of 6 to 3 be 
2, thd ratio of 4 X 6 to 2 X will ^ 2 X that is, the ratio 
of 24 to 6 will be 2®, &c. 

If the terms of a ratio be priH^ to each <Aher, no quantities 
can be found iii the same ra'fio but what would be multiples 
thereof. . 

Numbers that are prirne to eaqH' other are the least of all 
numbers in the same ratio. , ^ ‘ 

If, therefore, w* wish to ascertain whether the ratio of 3 to 
7 is greater or less than the ratio of 4 to 9, since these ra|ios 
are represented by the fractions ^ and fVwe reduce them to a 
common denominator, and^f ; and, since the latter of these 
is greater than the former, it is ^yidenl that tlic ratio of 3 to 7 
iarless than the TAtio of^4 to 9. 'K 

If we have the terms of a ratio'given in large numbers, that 
are prime tQ each other, and we*msh to find a ratio nearly 
equivalent, whose terms are expresi^d by smaller numbers, wo 
adopt the following ' 

Rule. — Dirida the grrater term by the less^ and that divisor lyy the 
rermindcr^ as in S(.‘ct. XVI., Case I., of Vulgof Fractions. Then, if 
the antecedent he greater than tj^e consequent, the first quotieni divided by 
1 gives the firs* ratio; if less, a unit divided by the first quotient will 
express the first ratio. 

Multiply the terms of the first^tio ly the second quotient, and add a 
unit to the numerator or denominator, according aS the antecedent of 
the original terms is greater or less than its consequent, and we^have 
the second ratio. ^ 

Then, as a general principle,^u)e multiply the terms of the ratio last 
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foh7itI hy the nrrt wcreedivfr tpioHenty and to the jirnduit we add the cor- 
T'spondmff ttrms oj the praidtng ratio^ and wc haiH the nttt suuefd~ 
mQ ratio i and thu% we procetd until Jhire m no rtmaindtr^ or until we 

have arnoed ad a sufficient opprotiinaiion, 

« 

1. Let it'be required to find a scries of ratios in less num¬ 
bers, constantly approaching to the ratio of 314159 to 100000, 
which ib nearly ^e ratio of the circumference of a circle to its 
(lidineter. ^ 


0P1< RATION. 

100000)3^4150(3 

300000 


14159)100000(7 
99113 • 

867)14)59(15 
13305 




3 the first ratio. 


854)887(1 
33, <Scc. 


the second ratio* teing the appro,ximation of Ar- 
W ^+3 • [clHnudes. 

rlTPi+r = the third ratio. 


^«<Xl+’2 


1110X1^7 ~ 11^» the fourth ratio, the approximation of Mctius. 

Hence f i ='3 -f I i. i , , 

' ^ ® i, 6:c., in a continued frac¬ 
tion. 


sicTioN Ln. 

PROPORTION. 

Phopoiition is the likeness or equalities of ratios. Thus, be¬ 
cause 5 has ihe same rejation or ratio to 10 tli^t 8 lius lo 16, 
we say such numbers are in proportion to each othei, and are 
therefore called proporfiontfh, ^ 

If any four numbers whatever be taken, the first is said to 
have the same ratio or relation the second, that the third ha‘. 
to the fourth, when the first num Wir or term contains the second 



208 PRpll'ORTlOM.'^ [8ZCT. x.ii. 

as many times as the third contains th^])^^rth, or when the 
second contains the first as many times a^’ltiKe fourth docs the 
third. Thus, 8 has the sanit» ratio to 4 thdtfTi.has to 6, be¬ 
cause 6 contains 4 as many times as 12 Aad 3 has the 

same relation to 9 that 4 has to' 12f^l^ause 9 contains 3 as 
many times as 12 does 4. Ratios are represented by colons, 
and the equalities jS ratios by double coloiiSg. 

3:9 ;: 8:24 is^fead thus — 3 has the a®y:atio or relation 
to 9 as § to,S^.'* The first and third a proportion 

are called'and'the second hand fourth are calltid 
consequ^ts; also, the first and fourth’ are called extremes^ and 
the second and third are called means. 

Whatever four nunij^drs are prppoi^pnals, if their antece¬ 
dents or consequents bd multiplied or divided by the same num¬ 
bers, they are still proporl^nals ; and if the terms of ore pro¬ 
portion be multiplied or divided 1^ the ci^r^isponding term of 
another proportion, their product^i^d quotients are still propor¬ 
tionals. ^ . 

This will appear evident frorn^ the various changos that the 
following example admits. . 

4 : 8 t: 3 Directly: 

' 8^: '4 :; 6 : wBy inversion. 

4 : 3 :: 8 : -6 By permutation.- 

4 8 : 8 :: 3 -f- 6 : 6 By composition. 

4 : 4 -|- 8 ;: 3 : 3 -j- 6 By composition. 

4:8 — 4::3:6 — 3 By division. 

8 — 4 : 8 :: 6 —^ 3 : 6 By division. 

4 X 4 : 8 X 8 :: 3 3 ; 6 X 6 By compound ratios. 

,, a I j I " f • I By division. 

That the • product of the - extremes is equal to that of the 
means is evident from the followin^onsideration. Let the fol¬ 
lowing proportionals be taken. ,J2 8 : 2. From the def¬ 

inition of proportion, the first term cohMns the second as many 
times as the third does the fourth ; therefore, =i |; but ^ = 
2^, and I ; and if 24,-^ediumeratbr pf ,the first fraction, 
which is a substitule for the first term, be multiplied by 6, the 
denominator tf the second fraction, and a substitute for the 
fourth term, the product will be the same as if 6, the denomi¬ 
nator of the first fraction, and a substitute for the second term, 
be multiplied by 2i, the numerator of the second fraction, and 
a substitBte for the third term. ^Thus 24 x 6 = 6 X 24. There¬ 
fore the product of the extremes is, in all cases, equal to that 
of the means. 
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If, then, one of dire Extremes be wanting, divide the product 
of the means by ^ie extreme givers; if one pf the means 
be wantingfl^ivide. the product ot the oftremes by the mdans 
given, and we result-)vilI be tlie term sougijil 

To apply this, wp will take the following question. If 5 
yards of cloth cpst $15, v(rhat will 7 yards ,j|COSl ? It is evident 
tliai twice the qj^tity of cloth would cos^wice |he sum, and 
that tliree tim ^ ^ ^ ^p qu^s^ty, th^ times the supii &c.; that 
is, the price Wiu^m ^’^oportion to the quon^jjurchascd. 
VVc then have thrpe terms of a proportion given, o^e of the 
extremes and the two means, to find tlie other bxtreme'. 

Thus, 5:7;: 15. Th'^efore, to find the other extreme bv 
ihe rule above staled, multiply the t^o means, 7 and 15, and 
divide their product by the extreme givpn, and the quotient is 
the extreme,requiredr- 7 X 15= 105. ,105-^5=21 dollars, 
the answer required. ’ 

To perform tliis question hy analysis, we reason thus. ,^If 5 
yards cost 15 dollars, 1 yard will cost one fifth as much, which 
is 3 dollars; and if 1 yard cost 3 dollars, 7 yards will cost 7 
times as much, which is 21 dollars. 

Rulb.* — State 'th» (/uestton by making that nvmher which is of the 
same name nr quahty of Jhe imiiwr retfuiri^ the third ihrrn; then, if 
the answer required is to bjS greatdlr than the third term, make the sert.nd 
term greater than the first; but.if the, answer fs to be less than the third 
term, make the second less than Ihe first. 

Reduce the first and second terms to the lowest denomination men¬ 
tioned in either, and the third term to the lowest denomination mentioned 
in it. ., - ' 

M ultiply the second third terms toge ther, and divide their produci 

* This rule was lurtnerly dividedifiito the Rate of Tliree Direct, and llie 
Hide of Three Inverse. The Rule of Three Direct included those i|iies- 
tioris wjiere more required mor^nd le^^eqvired less ; tlijjp, —^I f nih. of 
coflee cost 60 cents, what wouf^be'thd^aliie of lOlb '? wuuhTTjfe'o ques¬ 
tion in the Rule of Three Din^'t, becau^^e mure coffee there was t(ie 
more money it would lake t6'^,|^rchiuie it. ' 

Rut if the nuesrion were thus : •^If 4 men can mow a certain field in 
12 days, how long Woul(i| it take 8 men it would be in Inverse, heeatisu 
the more men tlie les<) would be the nme to perform Aie labor, that is, 
more would require less. 

The method for stating qq^stions was this ; — To ni%ke that niimhv'r 
which is the demand of the question the third term, that whii;h is of the 
Biiine name the first, and that whi^h is of the same name as the answer re¬ 
quired, the second term 

If the question was direct, the second and third terms must be multiplied 
together, and their product divided by .the first; hut if it was inverse, the 
first and second terms must be multiplied together, and their product di¬ 
vided by the third. 
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by the firsts and the guotierU is the answeff tn the same denomination to 
lohich the third is reduced. 

If.^y thing remains cft&r division j reduce it to the ns^ lower de- 
normhation, aw divide as before. 

If eilher of the tema consists of fractions^ state the question as in 
whole nund>erSf and reduce the mixed numbers to improper fractions^ 
compound fractions to^mpk ones, and invert the first term, and then 
multiply the three ter^ continually together, an^^tM product is the 
answer to ilte question: ’ Or the fractions, may beh§uced to a covmion 
denomindlbr; :>$md their numerators mci^‘-^'usiu^& whole numhirs. 
For when frStdtdns are reduced'^to a common dUkominator, their relative 
value is as their numerators. 

Note 1. — In the Rule of Three, thel^ocond' term is the quantity 
whose price is wanted; thl^. third terin the value of the first term 
when, therefore, the second term is muH|pliira by the third, the answer 
is as much more than it should be, as the first ^en^ is greater than unity ; 
therefore, bv dividing by the first term, we im'$|%the value of the quan¬ 
tity requirea. Or, muliiulying the thir^ by the'number of times which 
the second contains the first will produ£ie the answer. 

Note 2. — The pupil should perform every .question by analysis, pre¬ 
vious to ills perfonning it by Proportion. 


EXAMPLES. 


1. If a man travel 243 miles in 9 days, how far will he 
travel in 24 days ? Ans. 648 miles. 


B 

da. da. m. 

9 : 24 :: 243 
24 

972 

486_ 

9 )5832 

miles. 


As the answer to the question must 
be in miles, we'^ rfialCfe the third term 
miles (243).; tlie nature of 

the question we B^w that he will 
travel farther in 24 days than m 9 days; 
we therefore place 24, as the larger of 
the two renw^ing terms, in the second 
place, and %e remaining number, 9 
days, in theif|fSrs2 plaxie. 


CAI^LLING. 

27 # 

24 X Uli 


= 648 iQiiles, Ans. 


To perform this question by analysis, we proceed thus: — 
If he travekr243 miles in 9 days, he will in one day travel | 
of 243 miles, which is 27 miles; then if he travel 27 miles in 
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one day, in 21 days he will travel 24 times as far, which is 
648 miles, tlje answer, as before^ 

2. If IT'^ards of broadcloth cost $102,^ what will 7 yards 
cost ? ‘S Aris. $ 42. 


yd. yd, • 

17 : 7 ;: 102 
7 




17)714($42\ 

68 




34 

34 


As the answer is to be in dol¬ 
lars, we m^e the third term 
dollars (l02j; and as 7 yards 
will not cost so'-'m^ch as 17 
yards, we make the second term 
(7) less than the $rst (17). 


t:. 




CANCELLING, g’r' 

% 

7x m 


1 


= $42 Ans. 


To perform this question by analysis, we reason thus. If' 
yards cost $102,-one yard will cost yV of 6102, which is 
$ 6 ; and if one yard cost $ 6, 7 yards will cost 7 times as 
much, which is $ 42, the ai^wer, as before. 

3. If 3 men drink a barrel of beer in 24 days, how long 
would it last 9 men ? ' " * Ans. 8 days. 


Men m. 

9:3: 


, As the answer ia to be in days, we 
■ make 24 days the third term, and be- 

\ cause 9 men will drink the beer in less 
9 )72 ' time than 3 men, the second term will be 

8 days. less than the first, , •• 


To perform this questi<m analytically, we would say, that if 
3 m('n drink a barrel of Sier in 24 days, it woTlW'*!ake one 
man 3 limes 24 days, whla^ is 72 days; and if one man drink 
*i barrel of beer in 72 days, 9 men would drink it in ^ of 72 
days, which is 8 dt^ys, as before.^^ ^ 

4. If 12 yards of cloth cost $48, what will 15 yards 
cost } ^ • Ans. $ 60. 

CANCELLING. 


• 4 


i6x<r^ 

1 


= $60 Am 
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5. If 17 pounds of sugar cost $1.19, what will 365 pounds 

cost ? Ans. $ 25.55. 

6. If 16 acres of land cdfet $720, what wiU097 acres 

cost.? 'f, , Ans. $8865. 

7. If $8865 biiy 197 acres, how-many: acres may be 

bought for $720? Aps. 16. 

8. What will 84hhd. of molasses cpst, ife lBhhd. can be 

purchased for $ 175.95 ? , Mns. $985.32. 

9. If $10Q^in $ 6 in 12,months, ilioV m^h would it gain 

in 40 months ? ‘ Ans. $ 20. 

^ 10. If a certain vessel has provisions sufficient to last a crew 
of 10 men 45 days, how long would the provisions last if the 
vessel were to ship 5 ne#hands ? ^Ans. 30 days. 

11. If 7 and 9 were 12, what, ,on the same supposition, 

would 8 and 4 be ? ^ A ns. . 9. 

12. If 9 men cah perform a ^grtain pfl^/of labor in 17 
days, l;iow long would it take 3 m^ to do it. ? Ans. 51 days. 

^ 13.' If 3 men can perform a piece of labor in-51 days, how 
many must be added to the number to perform thejabor in 17 
days? . Ans. 6. 

14. How much in length, that is ^ Bbds in%readth. is suffi¬ 
cient for an a-re ? ’ ^ ijlnrliliii 

15. If 2 barrels of ^ur cost will 24 barrels 

cost? ^ |p Ans. $144. 

16. If 5 quintals of fish-jcost $jro.25,'^yhat is the value of 75 

quintals? . ‘ Ans. $243.75. 

17. If 2 cords of wood.cosU$^50^ what will 17 cords 

cost? $ 97.75.'" 

18. If 7cwt. of iron c<ffwiUBcwt. cost ? 

mk $397.95. 

is. K* 5 acres of land be y4ued|p$ 375.75, wtet would be 
the valiii^f-85 acres ? y Ans. $72630.25. 

20. If 7 pairs of shoes how maAy pairs will 

$ 52.50 buy ? ‘ ^ Ans. 35. 

21. If $4.75 be paid for salmon, how many t>ounds 

will $ 25.50 buy ? * “fe.. AM. 1021b. 

22. If a man travels 48 itj||^s in 6 hours, how far will he 

. travel in 24 horrs ? , Ank 192 miles. 

23. If 8 men eat a barrel of flour in 24 days, how long 

would it last 3 men ? Ans. 64 days. 

24. If 7 ounces of silver are sufficient to make 17 tea¬ 
spoons, how many may be made from 42 ounbes iW 

Ans. 102. 
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25. If 3 100 gain 3 6 in a ^year, how much will $850 
gam ? ' Ans. $ 51. 

2o. If $100 gain $ 6 in a y^ar,‘how much would l^e sufR- 
ciont to gain $ 3*4 in a year ? Ans. $ 533,33^. 

27. If 20 gallons of water weigh 1671b., what will 180 gal¬ 
lons w'cigh ? Ans. 1503ib. 

28. If a staff B feqf long cast a shadow 2 feet, how high is 

that steeple whos^shadow is 75 feet.? Ans. 112^ feet 

29. If 5gc\vt. be carried 3G miles for $ 4.75, hoy far might 

it 1)0 carried for $160.? Ans. 1212-ff miles. 

30. If 100 workmen can finish a piece of work in 12 daysy 
how many men are sufficient to finish the work in 8 days.? 

f Ans. 150. 

31. If -/j of a yard post of a dollar, what will | of a 

yard cost ? Ans. $ 0.48. 


yd. yd. 


4 ? 




^2 • ^ ‘ ^ ^ ^ ® 0.48 Ad)s. 

CANCELLING. 

1 

12 4 = t 

To perform this question by analysis, w'e would proceed 
thus: — If of a yard cost of a dollar, yV would cost 4-- 
of $ 2 ?^, which is 2 tt * and if yV cost ^’jy, will cost 12 times 
3 -V,^liich is =r I of ,a dollaj^i4ji|j^d if one yard cost f of a 
dollan, ^ of a ^f^ard'will cost of^^llar, and will cos^.4 
times as much, that is, it^^wUl cost 4 ciiies which is 
$ 0.48, as before. ^ 

will yard 

ms. ' 

yards TOSt.? 

Ans. $ 29.25. 

34. How much in length, lhat®'2|- inches w4de, will make 

a square fool.? Ans. 57^ inches. 

35. If of a ship cost 51i?., what are of Jier worth ? 

Ans. 10c£‘. 18s. 6#d. 

36. A merebant bought a* number of balea^-velvet, each 

containing l!!29^if yards, at the rate of $7 and sold 

them out again at ihe rate of $ 11 for 7 yard%;a|I^aiued $ 200 
by the bargain; bow many bales were theiwr' Ans. 9 bales. 


32. If ^ of a yard cos||| of a ^., w 
cost ? 

33. If 4^ yards cost $ at will' 
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37. If the moon moves 13° 35" in one day, in what time 

does she perform one revolutibn ? Aiis. *27da. 7h. 43m. 4 - 

38. If 71b. of sugar cost of a dollar, what are liiib. 

worth? • ’ Ans. 

39. If $1.75 will buy 71b. of loaf>sugar, how much will 

$213.50 buy .> . Ans, 'SJcwt. 2qr. 141b. 

40. If 7 ounces of gold are worth 30<£., wKat is thfe value of 

71b. lloz.? Ans. 407i.*. 2s. lOfd. 

41. My friend borrowed of me $ 500 fo^ 6 months, promis¬ 
ing me like favor; soon after, 1 hud occasion for $ GOO ; how 
long should 1 keep it to receive full compensation fur the kind- 

*ness ? » * Ans. 5 months. 

42. If the penny louf weighs 7oz. when flour is $ 8 per 

barrel, how much should it weigh when flour is $ 7.50 per 
barrel ? ^Ans. 7 ounces. 

43. If a regiment of soldiers C(msistinP|||f 1000 men were to 
be clothed, each suit containing.|5J yards of cloth, that is 
yards wide, and to be lined with flannel 1| yards wide, how 
many yards will it take to line the whole ? Ans. 562r>vd. 

44. If 9^ yards of broadcloth cost $llf, what will lG/ 0^3 

ells English cost ? Ans. $ 21. 

45. A mprehant failing in trade owes in all $17280; his 
effects are scM for $15120; what does he pay on a dollar, and 
what does A receive, to whom he owes $ .5670? 


^ns. He pays $ 0.87^ on the dollar i A receives $4961.25. 

46. Bought in London 57 yards of broadcloth for 49 guineas, 
28 shdlings each ; what did it cost per ell English ? 

Ans. !.£. Kb. 1-^*1 

A*7t Bought a cask^jjl«|^i|^, at $1.15 per ganon,Tor $100; 
r much did it conb^ r •**'* 86 gal. 3qt. 1 j^pt. 

A inerchantAought 9 paej^es of cloth for $ 31560, 
& pacMbpi coq^ming 8 parci|C each parcel 12 pieces, 
and eSh 4 )iece 20 |||mrds ; whay^MHlie price per yard ? 

^ Ans. $2.00. 

49. W 75 gallons of water jfiP'nnto a cistern containing 500 
gallons, and bv a pipe ifl th^ cistern 40 gallons run out in an 
hour, in what time will it be filled ? Ans. 14h. 17m. 8 fsec. 

50. How many dozen pairs of gloves, at $0.56 per pair, 

may be bought for $120.96 ? Ans. 18doz. 

51. A certain cistern has throe pipes; the first will empty 
it in 20 mini Jjpj^ second in 40 minutes, and the third in 75 
minutes ; in tpi||^ima would they all emuty it ? 

Ans. 


11 m. 19^^sec. 
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52. A can mow a certain field in 5 days, and B can mow 
it in 6 days ; in what lime would^they both mow it ? 

Ans. 2 £®j- days. 

53. A wall, which was to be built 32 feet high, was raised 8 

feet by 6 men in 12 days; how many men must be employed 
to finish the wall in 6 days ? Ans. 36 men. 

.5-1. A can hui^d a boat in^ 20 days, but with tlie assistance 
of C ho can do it in 12 days; in what lime would C do it 
hitnsolf? ' Ans. 30 days. 

.55. In a fort there are 700 men provided with 1640001b. of 
provisi(jiis, of which each i||jpn consumes 5lb. a week ; how 
lijiig ran they subsist ? Ans. 52 weeks 4 days. 

5<). If 25 men liavc f of a pound of beef each three times in 
ii wri'k, how long will 31501b. last them ? Ans. 56 weeks. 

57. Mow tnany t^ 8 inches square will lay a floor 20 feet 
long, rind 16 feet wi^ ? Ans. tA 

.58. How many stones 10 inches long, 9 inches broad, and 4 
inci'.rs tliick, would it require to build a wall 80 feel long, 20 • 
feet Ingh, and 2^ feet thick ? Ans. 17280 stones. 

59. Bought threescore pieces of Hollands for three times as 
many dollars, and sold them again for four times as many dol¬ 
lars ; but if they had cost me as much as I sold liflem for, for 
what should 1 have sold them to gain at the same rate ? 

• Ans. $ 320.^ 

60. A sets out on a journey, and travels 27 miles a day ;'7 

days after, B sets out and travels the same road 36 miles a day; 
ill how iiKinv (lavs will B overtake A? Ans. 2l days. 

'61. If 1 si’ll cofi'eo at 2s. 3d. per lb. and gain 35 per cent., 
what (lid I give per Ih. ? ^ Ans. Is. 8d. 

62. A detachment of 2000 Soldiers were supplied with bread 
sufficient to last them 12 weeks, allowing each man^t^d ounces! 
a day ; but on examination find 105 barrels, contaii!fi6g''-‘2001b. 
each, wholly spoiled; how much a day may each man eat,' that 
the remainder may supply them 12 weeks ? Ans. 12oz. 

63. In consequence of having a seventh part of their bread 
^spoiled, 2000 soldiers were put on an allowanctf of 12 ounces 

of brcjid per day for 12 weeks; what was the whole weight 
of their bi’cad (good and bad), and how much was^spoilcd ? 

Ans. I'he whole weight, 1470001b.; spoiled, 210001b. 

64. Tw’o thousand soldiers* having lost 105 barrels of bread, 
weighing 2001b. each, were obliged to subsist on 12 ounces a 
day for 12 weeks; but had none been lost, they might have 
had 14 ounces a day for the same time. What was the whole 
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Weight, including what was lost, and how much had they Icll 
to s.ubsist on ? 

Ans. The whole weight, 1470001b.; left to subsist on, 
1260001b. 

65. If 2000 soldiers, after losing one seventh ]mrt of llieir 
bread, had each 12 ounces a day for 12 weeks, what was liie 
whole weight of their bread, including that lost, and how much 
might tliey have had per day, eaCh man, if none had been lost ^ 

Ans. The whole weight was 1470001b.; the loss, 210001b. 
had none “been lost, they might have had 14 ounces per day. 

66. If .85 of a gallon of wine cost $ 2.72, how much will 

.25 of a gallon cost ? ^ Ans. $ 0.80. 

67. If 61.3 pounds ^ tea cost $44.9942, what is ihe price 

per lb. Ans. $0.73,4. 

68. What is the value of .15 of a hogshead ol‘ lime, at $ 2.39 

perllihd. ? Ans. $ 0..3.b,85. 

69. If .75 of a ton of hay cost $15, what is it per ton ? 

Ans. 8 20. 

70. How many yards of carpeting that is half a yard wide 
will cover a room that is 30 feet long and 18 feet wide ? 

Ans. 120 yards. 

71. If a man perform a journey in 15 days when the day is 

12 hours long, in how many days will he do it when ilie day is 
but 10 hours long ? Ans. 18 da} s. 

^72. If 450 men arc in a garrison, and their provisions will 
last them but 5 months, how many must ’eave Ihe garrison that 
the same provisions may be sufficient for those who remain 9 
months ? Ans. 200 men. 

73. The hour and minute hands of a watch are together at 
12 o’clock ; whfen will they next be together ? 

Ans. Ih. 5m. 27^\scc. 

B can perform a piece of work in 5-j\ days, B 
and C in 6^ days, and A and C in 6 days; in what time would 
each of them perform the work alone, and how long would it 
take them to do the work together ? 

Ans. A woi'ld do the work in 10 days; B, in 12 days; C, in 
15 days; A, B, and C, together, in 4 days. 

75. A, B,jind C can perform a piece of work in 4 days, B 

can do it in 12 days, C can do it in 15 days; in what time 
would A and B perform the labor.? Ans. 5y^ days. 

76. How many bricks 8 inches long, 4 inches wide, and 2 

inches thick, will it require to build the walls of a house which 
is 46 feet long, 28 feet wide, and 25 feet high, and the walls to 
be 18 uiches thick ? Ans. 143,775 brick.s. 
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77. Lent a friend $ 200 for 12 months, on condition of his 

returning the favor; how long ought he to lend me $150 to 
requite my kindness ? * Ans. 16 months. 

78. If 5 oxen or 7 cows eat tons of.hay in 87 days, in 

what time will 2 oxen and 3 cows cat the same quantity of 
hay ? Ans. 105 da)^. 

79 . If 360 men be placed in a garrison, and have provisions 

for 6 months, how many men must be sent away at the end 
of 4 months that the remaining provision may last them 8 
months longer Ans. Si’S'O men. 

80. My tailor informs mo it will take lOf square yards of 
cloth to make me a full suit*br clothes. 'I'lie cloth 1 am about 
lo purchase i.s 1 4 yards wide, and on Ipotiging it wdl shrink 5 
per cent, iti width and length. Ilow many yards of the above 
cloth must 1 purchase for my “ new suit” ? Ans. 6 r§|^yd. 


Section LlII. 

COMPOUND PROPORTION, * 

OR • 

DOUBLE RULE OF THREE, 

Compound Proportion is the method of performing such 
operations in Proportion as require two or more statements. 

EXAMPLES. * 

1 . If a man travel 117 miles in 30 da 5 ’s, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day ? 

* 

The distance to be travelled depends on two circumstances, 
— the number of days the man travels, and the number of 
hours he travels in each day. 

We will first suppose the hours to be the same yi each case; 
the question will then be, — If a man travel 117 miles in 30 
days, how far will he travel in 20 days 

This will lead to the following proportion. 

30 days : 20 :: 117 miles : = 78 miles. 

M 1ft 
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That is5,,if we multiply 117 by 20, and divide the product by 
30, we obtaiji the number of miles lie will travel in 20 days, 
which is 7H. 

Now, if wo take into consideration the number of hours, we 
must say, — If a man, travelling 9 hours ia. day for a certain 
number of days, lias travelled 78 miles, how far will he go in 
the same time, if he travel 12 hours a day } This will furnish 
tlie following proportion. 

9 hours ; 12 hours : : 78 miles : — 104 miles, the 

answer to tlie queslioji. 


By this mode of resolving the question, we see that 117 miles 
have, to the answer Iff I miles, the proportion that 30 days 
nave to 20 days, and that 9 hf)ur.s liave lo 12 hours. Slating 
this in Compound Proportion, we have 


30 : 20 ) 

9 : 12 r 


: 117 : 104 miles, tlie answer. 


Thus it appears that if 117 be multiplied by both 20 and 12, 
and the product bo divided by 30 limes 9, the quotient will be 
104 miles; or if we multijily 117 by 20, and divide the product 
by 30, and jhen multiply this (|uotient by 12 and divide by 9, 
it will produce the same answer as before. 

This question may bo jicrformed b)’^ analysis thus : — If he 
travel 117 miles in 30 days, in one day Jic will travel of 
117 miles, which is miles ; and, travelling 9 hours a day, 
he will in *onc hour travel of JjV- miles, which is miles ; 

and in a day of 12 houi-s he will travel 12 times miles, 

which is -Vir niilcs; and in 20 days he will travel 20 limes 
miles, wbicK is 101 miles, the answer, as before. 

The answer to the above question might have been obtained 
by dlTtdTTTg' the third term by the product of the two ratios 
which the fir.st two Icrms have to tlie second terms; lliat is, by 
the ratio of 30 to 20, which is gg =r g ; and of 9 lo 12, which 
is -j-’j = Thus, 

117 -i- g X = 117 g = X f = 101 Ans. 

2. If 6 m<?4i in 16 days of O'houra each build a wall 20 feel 
long, 6 feet high, and 4 feet thick, in how many days of H 
hours each will 24 men build a wall 200 fedt1.ong,^8 feet high, 
and 6 feet thick ? 

In stating this question, then; are several circumstances to 
|3e token into consideration; the iminber of men employed, 



BBCT. Lin.] 


COMPOUND PROKlRTIOR 


219 


the length of llie days, length of the wall, and its height and 
bread ill. 

As llie answer to the question*is ti I.e in days, we make the 
diivs the tlnrd term. 

Were all the circum.staiices of th<* question alike, exce|»t the 
number of men and llie nimiher of days, ihe question would 
con.sisl in finding in liow many days 24. men vyould perform 
the same labor that 6 men had done in 16 days; that is, if 6 
men had built a certain wall in 16 days, how many days would 
it take 21 men to perform llie same labor ? Thi.s would furnish 
the following proportion. 

21 men : 6 men :: 16 days ^ —p = 4 days. 

Or, if ibis were tlu; (juestion, — If a certain number of men, 
by laboring 9 liours a day, pm'l'orm a piece of work in 16 days, 
how many days would it lake the saimi men to do the labor by 
working 8 hours a day — the following would be the propor¬ 
tion. jb * 

8 hours : 9 hours :: 16 days : 18 days. 

Or, if this were the question, — If a certain number of men 
build a wall 20 feet long in 16 days, how long woyld it take the 
same men to build a wall 200 feet long ? — the Ibllowing would 
be tlie statement. , 

20 feet: 200 feet:: 16 days ; ~j~ := 160 days. 

Or, if only the days aim height of the wall were considered, 
tills would be tlie statement. 


6 feet : S feet :: 16 days : 


SXIB 


■ —214 days. 


Lastly, were we to consider only the days and the thick" jCss 
of the wall, it would furnish the following statement. 


4 feet: 6 feet:: 16 days : = 24 days. 

We sec, by this mode of resolving the question, that 16 days 
must have to the true answer tlie ratio conyiounded of the 
ratios 


That 24 men have to 6 men ; 
Tliat 8 hours have to 9 hours ; 
That 20 fee* have to 200 feet; 
Thai 6 feet have to 8 feet; and 
That 4 feet have to 6 feet. 


Stating the above in Compound Proportion we have 
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24 men : 6 men 
8 h5urs : 9 hours 
20 feet : 200 feet :: 
6 feet : 8 feet 
4 feet : 6 feet 


16 Hays : 90 days = Answer. 


The continued product of all the second terms by the third 
term, and this divided by the continued product of the first 
terms, will produce the answer. 


Thus 


GX*.>X2fiOXHX6Xlfi 

JMX8x:«)XGX4 


= daya, Answer. 


OPERATION BY CANCELLING. 


10 % ^ 

$x9x^00x^x$xi$ 

Ux$x ^ 0 X 0 X 4 

0 

^ 3. if 5 compositors in 16 days, 11 hours long, can pompose 
25 sheets of 24 pages in each sheet, and 44 lines in a page, 
and 40 letters in a line, in how many days 10 hours long may 
9 compositors compose a volume, to be printed on the same let¬ 
ter, consistingrof 36 sheets, 16 pages to a sheet, 50 lines to a 
page, and 45 letters in a line ? Ans. 12 days. 

STATEMENT? 


9 comp; : 5 comp.' 
10 hpurs : 11 hours 
25 sheets ; 36 sheets 
24 pages : 16 pagt's j 
44 lines ; 50 (inf's 
40 letters: 45 letters ^ 


C 

16 da 3 rs ; 12 days, Ans. 


. ^ OPERATION BY CANCELLING. 

Z % $ $ Ik 

$XttXMXt0X^0Xi$Xt0 

0Xt0Xft0XHX4iXi0 

$ ft 4 4 

Rule. — Mak^that numiter which 'i.t of {he same kiruf cu the an steer 
required One third term; and of the remaining numbers^ take any tioo 
that are of the same kind, and constder whether an answer depending 
upon these alone wmtld he greater or less than the third term, and place 
them as directed in Simple Proportion. Then take any other two, and 
consider whether an answer depending only upon than would be greater 
or less than the third term, and arrange them accordingly; and so on, 
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wnlil all are used. Multifly the continued product of the second terms 
by the third, and divide by the continued product of the first, and you 
produce the answer. » 

Nutk. —All tlie following questions are to be performed not only by 
the Ride, but by analy^ Tbe pupil should also apply the cancelling rule. 

4. If $100 gain $6 in one year, how much would $500 

gain in four months ? * Ans. $10. 

5. If $ 100 g!\in $ 6 in one year, what must be the sum to 

gain $10 in 4 months ? Anfi. $ 500. 

G. How long will it tako $500 to gain $10, if $100 gain 
$ G in one year } Ans. 4 months. 

7. If $500 gain $10 in 4 montl^s, what is the rate per 

e(!nt. } Ans. 6 [ler cent. 

8. If 8 men spend $ 32 m 13 weeks, what will 24 men 

spend in 52 weeks ? Ans. $ 384. 

0. If 12 men can build a wall 30 feet long, 6 feet high, and 
3 feet thick, in 15 days, when the days arc 12 hours lc»\g, in 
what tim’c will 60 men build a wall 300 Ibct long, 8 feet high,,.* 
and 6 feet thick, when they work only b hours a day } 

Ans. 120 days. 

10. If 16 horses consume 84 bushels of grain in 24 days, 
how many bushels will suilice 32 horses 48 days } * 

• Ans. 336 bushels. 

11. If the carriage of 5cwt. 3qr. l.HO miles cost $24.58, 

what must be paid for the carnage if 7cwt. 2qr. 251b. 64 mUes, 
dt the siimo rate ^ * Ans. ^14.08,6. 

12. If 7^oz. of bread be bought for 4^d. when corn is 4s. 2d. 

per bushel, what weight of it may be^ bought for Is. 2d. w'hen 
tlie price per bushel is 5s. 6d. f fim. 

13. If 496 men, in 5^ days of 11 liours each, dig a trench 
of 7 degrees of hardne.ss 465 feet long, 3j^ wide, 2-^ deep, in 
how many dap of 9 hours long will 24 men dig li trendh of 4 
degrees of hardness 337^ feet long, 53 wide, and 3^ deep ? 

Ans. 132 days. 


Section LIV. 

CHAIN RULE. 

The Chain Ritle consists in joining many proportions to¬ 
gether, and by the relation which the several antec^entq hav6 

19* 
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to their consequents the proportion between the first antecedent 
and the last consequent is discovered. 

This rule may often be abridged by cancelling equal quanti¬ 
ties on both sides, and abbreviating commepsurables. 


Nots. — The first numbers in each port of the question are called an- 
UudenJtSf and tlie ibllowing amsequmls. 

f 

1. If 20lb. at Boston make 23lb. at Antwerp, and 1551b. at 
Antwerp ipake 1601b. at. Leghorn, how many pounds at Bpston 
are equ^ to 1441b. at Leghorn ? 


OPERATION. 

201b. of Boston = ^3 of Antwerp, 
1551 b. of Antwerp = 180 of Leghorn, 
1441b of Leghorn. 

= lOTJIlb. Ana. 


CANCELLING. 


It will be perceived 
in the operation that 
tlie continued product 
of the antecedents is 
divided by the con¬ 
tinued product of the 
consequents. 


16 

i0 X IBB X iU 
,23 X rS0 
0 



Ana. 


Rule — Write tite nmiJbers alternately^ that ts, tM arUecedents at the 
left hand, and the consequents at the right; and, if the last number stands 
at the left hand, multiply the nundters of the left-hand column continually 
together for e dividend, and those at the right for a divisor; but, if the 
last number stands at the right hand, multiply the numbers of the right- 
hand column continually together for a divid^, and those at the left for 
a divisor ; and the ^quotient will be the answer. 


Note. — The demonstration for this rule is the same as for Compound 
Proportion. 

2. If 121b. at Boston make lOlb. at Amsterdam, and 101b. at 
Amsterdam make 121b. at Paris, how many pounds at Boston 
are equal to 801b. at Paris ? Ans. 601b. 

* * cancelling. 




a xi0x se 
t0xii 


=■ 801b. Ana. 


f 

3. If 251b. at Boston are equal to 221b. at Nuremburg, and 
881b. at Nuremburg are equal to 921b. at Hamburg, and 461b. 
at Hamburg are equal to 491b. at Lyons, how many pounds at 
fiostop are equal to 981b. at Lyons ? Ans. 1001b. 
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4 S 

2Sx^$X4$X 00 * 

^^0X00X^^0 

0 

Notv, — The pupil may cancel all the following questions in a similar 
manner. 


4. If 24 shillings in Massachusetts are equal to 82 shillings 
in New York, and if 48 shillings in New York arc equal to 45 
shillings in Pennsylvania, and if 15 shillings in Pennsylvania 
are equal to 10 shillings in Canada, hoy^ many shillings in Can¬ 
ada are equal to 100 shillings in Massachusetts ? 

Ans. 83^ shillings. 

5. If 17 men can do as much work as 25 women, and 5 

women do as much as 7 boys, how many men would it take to 
do the work of 75 boys ? Ans. 36f mte. 

6. If 10 barrels of apples will pay for 5 cords of wood, and # 

20 cords of wood for 4 tons of hay, how many barrels of apples 
will it take to purchase 50 tons of hay ? Ans. 500bbl. 

7. If 100 acres in Bradford be worth 120 in Haverhill, and 
50 in Haverhill be worth 65 in Methuen, how mlny acres in 
Bradford are equal to 150 in Methuen ? Ans. 96j^ acres. 

8. If 101b. of cheese are equal in v^Iue to 71b. of butter, 

and 111b. of butler to 2 bushels of corn, and 11 bushels of com 
to 8 bushels of rye, aiid 4 bushels of rye to one co^l of wood, 
how many pounds of cheese are equal in value to 10 cords of 
wood ? Ans. 432f lb. 


Section LV. 

PARTNERSHIP, OR COMPANY BUSINESS. 

Partnership is the association of two or more persons in 
business, with an agreement t(f share the profits gand losses in 
proportion to the amount of the capital stock contributed by 
each. 

EXAMPLES. 

1. Three men, A, B, and C, enter into partnership for two 
years, with a capital of 31080. A puts in 3240, B 3 360, and 
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C $480. They gain $54. What is'each man’s share of the 
gain ? , 

As the whole stock in trade is $ 1080, of which $ 240 be¬ 
long to A, A’s share of the stock, therefore, will be = I? 
and as each man’s gain is in proportion to hi^ stock, f of $ 54, 
which is $12, is A’s gain. B’s stock in trade is $ 360; there* 
fore fVVff = i of $ 54, which is $18, is B’s gain. C’s stock is 
$ 480; therefore his part of the whole stock is f 5 con¬ 

sequently C’s share of the gain is f of $ 54, which is $ 24. 
Hence,- to find any man’s gain or loss in trade we have the fol¬ 
lowing 

Rule. — Multiply the tthole gain or loss by each man^s fractional 
fart of the stock. 

Note. — The pupil who may be desirous of performing the questions 
of this rule in the “ old way ” will adopt the following 

RbiiB. — As the whole stock is to the whole gain or losSf so is each 
man's partiatlar stock to hts particular share of the gain or loss. 

The following is the statement of the first question, with the 
answers and proof. 

As the stock $1080 : $ 54 ;: $ 240 : $12 A’s gain. 

$1080 : $ 54 ;: $ 360 ; $18 B’s gain. 

$ l(l80 : $ 54 :: $ 460 : $ 24 C’s gain. 

Proof, $12 4- $18 -f- $ 24 = $ 54 v’.ole gain. 

2. A, B, and C enter into partnership, with a capital of 

$1100, of which A put in $ 250, B put in $ 300, and C $ 550; 
they lost by trading 5 per cent on their eapital. What was 
each man’s shafe of the loss ? A’s loss, $ 12.50. 

B’s loss, $ 15.00. 

• C’s loss, $27.50. 

3. Two merchants, C and D, engaged in trade; C put in 

$6780, and D put in $12,000; they gain $1000. What is 
each man’s share ? C’s share, $361.02,2^^. 

D’s share, $ 638.97,7if|. 

4. M, P, and Q trade in company, with a capital of $10,000, 
M put in $ SOOO, P $ 2000, and Q'$ 5000; they gain $ 500. 
What is each man’s share of the gain ? M’s gain, $150. 

P’s gain, $100. 

Q’s gain, $250 

5. A, B, and C enter into partnership ; A put in $ 500, B 
$ 350‘, and C put in 320 yards of broadclotli *, they gain $ 332.50, 
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of which C's tshare is $120. What were A's and B's shares of 
the gain, and what was the value of C's cloth per yard } 

* A’s gain, $ 125.00. 

B's gain, $ 87.50. 

C*s cloth per yd. $1.50. 

6. A, B, and C trade in company; A put in $ 5000, B put in 
$ 6500, and C put in $ 7500; they gain 40 per cent, on their 
capital, but receive the whole amount of their gains in bills, 
for which they are obliged to allow a discount of IQ per cent. 
How much was each man's net gain ^ 

A’s gain, $1800. 

B’s gain, $ 2340. 

• C’s gain, $2700. 

7. A merchant, failing in trade, owes A $ 600, B $ 760, C 

$ 840, and D $ 800. His effects are sold for $2275. What 
will each receive of the dividend ? A, $ 455.00. 

B, $576.3^» 

C, $ 637.00. 

D, $606.66f. 

8. A bankrupt owes $ 5000. His effects, sold at auction, 
amount to $ 4000. What will his creditors receive on a dollar ? 

Ans. $0.80. 

9. A merchant, having sustained many losses, is obliged to 

become a bankrupt. His effects are valued at $1728, with 
which he can pay only fifteen cents on the dollar. What did 
he owe ? Ans. SI 1,520. 


Section LVI. 

PARTNERSHIP ON TIME. 


When merchants in partnership employ their stock for une* 
qual times, it is called Partnership on Time. 

EXAMPLES. 

1. Two men, A and B, trade in company. A puts in $ 420 
for 5 months, and B puts in $050 for 8 months ; they gain $ 84. 
What is each man's share of the gain ? 

METHOD OF OFEKATIOIT BT ASALTSIS. 

$ 420 for 5 months is the same as 5 x $ 420 $ 2100 for 1 
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month ; and $ 350 for 8 months is the same as 8 x $ 350 = 
$ 2800 for 1 month. The question, therefore, is the same as 
if A had put in $2100 and B $2800 for 1 month each. The 
whole stock would then be $ 4900. A’s share of the gains, 
therefore, will be ^ of $84 = $36. And B’s share 

^11 be ft88 = f of $ 84 = $ 48. 

Rule. — Multiply each man's stock by the time it continued in trade, 
and consider each product a numerator to he written over the sum of all 
the nurmraiors^ as a common denominator; then multiply the whole gain 
or loss by each fraction, and the several products will be the gain or loss 
of each man. 

Note. — It might bo well for the student to be acquainted with the 
way" of performing Uicse questions. The following is the 

Rule. — Multiply each man's stock by the time it was continued in 
trade; then, as the sum of all the products is to the whole gain or loss, 
so is each man's particular product to his share of the gain or loss. 

The first question would be performed thus : 

$ 420 X 5 = 2100 4900 : 84*:: 2100 : $ 36 A’s gain. 

$ 350 X 8 = 2800 4900 : 84 :: 2800 : $ 48 B's gain. 

4900 

Proof, $36-|-$^ = $84 = A and B's gain. 

2. A commenced bqsiness, January 1, with a capital of $ 3200; 
May 1, he took B into partnership, with a capital of $ 4200; 
and at the end of the year they had gained $ ^0. What was 
each man’s i^hare of the gain ? • $128, A’s gain. 

$112, B’s gain. 

3. A, B, and C traded in company. A put in $ 300 for 5 
months, B put in $ 400 for 8 months, and C put in $ 500 for 3 
months ; they gain $100. What is the gain of each ^ 

$24.19^-{^, A’s gain. 

$ 51.6 J^, B’s gain. 

$24.19^, C’s gain. 

4. Three men hire a pasture in common, for which they are 

to pay $ 26.40. A put in 24 oxen for 8 weeks, B put in 18 
oxen for 12 weeks, and C put in 12 oxen for 10 weeks. What 
ought each to pay ? " o A should pay $ 9.60, 

B should pay $10.80. 

C should pay $ 6.00. 

5. Two men in Boston hire a carriage for $ 25, to go to Con¬ 
cord, N. H., the distauce being 72 miles, with the privilege of 
taking in three more persons. Having gone 20 miles, they 
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{like in A; at Concord, they take in B ; and when within 30 
miles of the city, they take in C. How much shall each man 
pay ? First man pays §17.60,91 g 

Second man pays $ 7.60,9 . 

A pays $ 5.87 

Bpays $2.86,4^^. 

C pays $ 1.04,1 t®2-. 

6. Three men engage in partnership for 20 months. A at 

first put into the firm $ 4000, and at the end of four months 
lie i)ut in ^500 more, but at the end of 16 months he took out 
SI000 ; B at first put in $3000, but at the end of 10 months 
lie look out $1500, and at the end o# 14 months he put in 
$ 3000 ; C at first j)ut in 8 2000, and at the end of 6 months 
he put in 8 2000 more, ahd at the end of 14 months he put in 
82000 more, but at the end of 16 months he took out 81500; 
they had gained by trade $ 4420. What is each man’s phare 
of the gain ? A’s gain, 81680. 

B’s gain, 81260. • 

C’s gain, 81460. 

7. John Jones, Samuel Eaton, and Joseph Brown formed a 

partnership, under the firm of Jones, Eaton, & Co. .with a cap¬ 
ital of 810,000; of which Jones put in 8 4000, Eaton put in 
8 3500, and Brown put in 8 2500; but %t the end of 6 months 
Jones withdrew 82000 of his stock, and at the end of 8 months 
Eaton withdrew 81500 fioin the firm; hut at the end of 10 
months Brown added 8 2000 to his stock. At the end of 2 
years they found their gains to be 81041.80. What was the 
share of each man ? Jones’s gainij $ 300.51|f. 

Eaton’s gaiif, 8 300.5l|f. 

Brown^ gain, 8 440.76^^. 


Section LVII. 

GENERAL AVERAGE.* 

• » 

General Average is in mercantile law whatever damage 
or loss is incurred by any pdrt of a ship and cargo for the pres¬ 
ervation of the rest. 

When real damage occurs, the several persons interested in 
the ship, freight, and cargo contribute their respective propor¬ 
tions to indemnify-the owners of the part in question against the 
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damage or necessary expense which has been incurred for the 
good of all. 

No general average takes place unless the danger was immi> 
nent, and absolutely necessary for the safety of the ship. 

Particular Average signifies a partial loss of the ship and 
cargo, arising from accidents at sea, and the loss must be borne 
by the owners of the property, who have sustained damage. 
Underwriters must pay such proportion of the prime cost as 
corresponds with the proportion of diminution in value occa¬ 
sioned by die damage. 

Goods, whether lost, injured, or saved,are to be valued at the 
price they would have brought in ready money on the shiji’s ar¬ 
riving at her destined po^rt. The value of the vessel is also es¬ 
timated in the same manner. 

It is a general custom to allow in the general average two 
thirds of the expense incurred in procuring new masts, cables, 
and other furniture of the ship, the new materials being much 
bett^' tlian the old. A deduction in the general average of from 
^ one third. to one half is made from the seamen's wages while 
the vessel is detained in port. Goods are valued at the invoice 
price when the average claim is settled at the port of lading. 

'' To find the Gene:^ Average, 

Rule. — As the value of all the articles subject to contribution is to 
the whole losSj so is each person's share of that valve to his average pro¬ 
portion of the loss ; or so is $ 100 to the loss per cent. 

The shipXjeneral Taylor, in her voyage from Boston to Mo 
bile, on the night of January 10, 1847, was wrecked on Nan- 
tycket Shoals; in consequence of which the captain was obliged 
to cut away her ihasts^ and heave overboard some of the furni¬ 
ture of tlie ship and part of the cargo. The vessel was finally 
towed into New York by the steamboat Ohio. A statement of 
the loss and expenses is as follows ; — 

Amount of the Loss. 

Goods of R.,^. Davis cast overboard, . . $1728 

Damage of J. Smith's goods, .... 772 
“ “ C. Dana’s goods, .... 866 

Amount of the freight of goods thrown overboard, 334 
“ “ two thirds of the expense in procuring 

new masts, cable, anchors, &^., . . . . 875 

Pilotage and port duties,.400 

Miscellaneous expenses, 25 

$5000 



■ECT. tviii] PROFIT AND LOSS. 229 

Contrihutary Artides. 

Value the ship,.$ 9272 

JJo. of K. S. Davis’s goods thfown overboard, . . 1728 

Do. of J. Smith’s goods at Mobile, deducting freight, 2000 
Do. of C. Daiia’s goods do. do. 7000 

Do. of two thirds the ship’s* freight, .... 5000 


$25,000 

A fkatemerU of what each Contrihutary Artide pays in the General 

Average, * ^ 

The ship, $9272 X .20 pays $1854.40 . 


Ship’s freight, 5000 X .20 “ 1000.00 

Davis’s goods, 1728 X .20* “ 345.60 

Smith’s goods, 2000 X .20 “ 400.00 

Dana’s goods, 7000 X .20 “ 1400.00 

$25,000 $^0000 


A Statement of wliat each Party reedves, * 

Davis receives $1728 X .80 = $1382.40 
Smith do. 772 X -80 = 617.60 and his goods. 

Dana do. 866 X -80 = 692.80 do. do. 

Owners receive 2307.20 • 

$“5000.00 


Section LVIII. 

PROFIT AND* LOSS. 

By this rule merchants estimate their profit and loss in buy¬ 
ing and selling goods. * 

Tlie questions are to be performed by Proportion and the oth¬ 
er preceding rules. The pupil should give an analysis of each 
question. 

One of four things is generally required by thfe rule : — 

1. To know what per cent, is gained or lost, either in pur¬ 
chasing or selling goods. » * ' • 

2. To ascertain at what price to sell an article to gain or lose 
a certain per cent. 

3. To ascertain the price of an article, when we know what 
per cent, is gained or lost. 

4. If goods be sold at a certain price, and there be gained 

N 20 
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or lost a certain per cent., to ascertain what would be gained oi 
lost at some other price. 

The eight following exami)l£s will illustrate the above prob¬ 
lems. ■ 

EXAMPLES. 

1. If I buy cloth at $4 per yard, and sell it at $ 5 per yard, 

what per cent, do I gain ? Ans. 25 per cent. 

OPERATipN BY PROPORTION. 

$5 — $4:$!:: $100 : $ 25, that is, 25 per cent. 

By analysis. If $4 gain $1, it is evident that $1 will gain 
of $I=:$0.25; and,,$100 will gain 100 times $0.25 = 
$25, that is, 25 per cent., answer as before. 

2. When cloth is purchased at $ 5 per yard, and sold at $ 4 

per yard, what per cent, is lost ? Ans. 20 per cent. 


*■ OPERATION BY PROPORTION. 

'>$5 — $ 4 = $1. $5 : $1 :: $100 : $ 20, that is, 20 per cent. 


By analysis. If $1 be lost on $5, it is certain that on $1 
there will be lost of $1 = $0.20 ; and if on $1 there be lost 
$0.20, on $100 there will be lost 100 times $ 0.20 = $20, that 
is, 20 per cent., answer as before*} therefore, when we wish to 
know what per cent. L gained or lo.sl, either in purchasing or 
disposing of goods, we adopt the following 


Rule. — Js the price of the goods is to the gain or loss, so is 100 
to the per cent, gained or lost. 

3. If I buy cloth at $ 4 ^er yard, for how much must I sell it 
to gain 25 per cent. ? Ans. $ 5. 


OPERATION BY PROPORTION. 


$100+ $25 = $125; $100 : $125 :: $4 : $5 Ans. 

By analysis. If for $100 I receive $125, it is evident that 
for $1 1 shall receive only yott of $125 = $1.25, and for $4 
1 shall have 4^imcs $1.25 = $ 5, answer as before. 


4. If I buy cloth at $ 5 per yard, for what must I dispose of 
it per yard ta lose 20 per cent, t Ans. $ 4. 


OPERATION BY PROPORTION. 

$100 —$20 = $80; $100 : $80 :: $5 : $4 Ans. 

By analysis. If $ 80 are to be received for $100, it is cer¬ 
tain that for $ 1 there will be paid only ^ of a dollar = 
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$ 0.®0, and for $ 5 I can receive only 5 timo.s 8 O.RO = $ 4, an¬ 
swer as before ; therefore, to ascertain at what price to sell an 
article to gain or lose a certain per cent, we adoj)l ihe following 

Rule. — As $ 100 » to $ 100 with the ’profit added or loss subtract^ 
ed, so is the pnee given to the p-ice reifuired. 

5. If I sell cloth at $ 5 per yard, and thereby make 25 per 
cent., what was the prime cost of the goods ? 

OPERATION BY PROPORTION. 

$100 + $25 = $125; $125 : $100 :: $5 : $4 Ans. 

By analysis. As $ 125 are receivwd for $ 100, it is evident 
that for $ 1 there will he received only -f = | of a dollar = 
$ O.HO ; and for $ 5, 5 times $ 0.80 = $ 4.00 Ans. 

6. If I dispose of cloth at $ 4 per yard, and by so doing lose 
20 per cent., ret^uired the prime cost of the goods. Ans. ^ 5. 

OPERATION BY PROPORTION. • 

$100 —$20 = $80; $80 : 100 :: $4 : $5 Ans. 

By analysis. As $100 are received for $80, it is certain 
that fior ^ of a dollar = $1.2.5 there woul(> be received 

only $1 ; therefore, for $4 which I receive 1 should have had 
4 times $1.25 = $5, answer as befoiw ; therefore, when we 
wish to ascertain the price of an article, when we know what 
per cent, is gained ps lo."!., we adopt the following 

Rule. — As $ 100 with the gain per cent, added or loss per cent, sub 
traded is to $ 100, so ts the price to the prime cost. 

'.V ' ® 

7. If I sell cloth at $ 5 per yara, and thereby gain 25 per 
cent., wliat would be my gain if 1 were to obtain $ 7 per ^ard 1 

Ans. 75 per cent. 

OPERATION BY PROPORTION. 

$100 -i- $25 = $125 ; $ 5 : $ 7 :: $125 : $175 ; 

$175 — $100 = $76, that is, 75 per^ient. 

By analysis. As $ 5 amounts to $125, it is evident that $ 7 
will amount to | of $125^ ^75 ; and if $7 amount to $175 
it is certain that $175 — $100 = $75 are gained on $100, 
that is, 75 per cent. 

8. If I purchase cloth at $ 7 per yard, and thereby gain 75 
per cent., do I gain or lose if 1 sell tlie same at $ 3 per yard > 

Ans. lose 25 per cent. 
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OPERATION BY PROPORTION. 

SlOO + $ 75 = 8175; $7:83;: $175 : $75. 

8100 — $ 75 = 8 25; the loss is therefore 25 per cent. 

By analysis. If 8 7 give 8 175, 8 3 will give f of 8175 ~ 
875. Therefore, for 8100 there are received only 875; there¬ 
fore there is 8100 — 8 75 = 8 25, or 25 per cent, loss, answer. 

If, therefore, goods be sold at a certain price, and there be 
gained or lost a certain per cent., i.nd we wish to ascertain what 
would be gtdned or lost per cent, at some other price, we de¬ 
duce the following 

Rule. — .^s the first price is to the proposed price^ so is 8 100 with 
. the profit per cent, added or 'the loss per cent, subtracted to the gain or 
loss per cent, at the assumed price. 

Note. — If the answer exceeds ^lOO, the excess is the gain per cent. *, 
but if it be less than $100, tlie deficiency is the loss per cent. 

' EZAStPLES TO EXEBCISE THE PRECEDING RULES. 

9. Sold broadcloth at $ 6.12| '^er yard; and by so doing lost 
124 per cent. Wha< was the original cost per yard ? 

Ans. 8 7.00. 

By analyst. If 12^ per cent, be lost, S7^ per cent, will remain. 
It is now required to find of what number $ 6.124 is This is 
done by multiplying 86 .I 24 by 100, and dividing by 874 , and 
it produces the answer, 8 7.00. , 

10. Bought cloth at 87.00 per yard, and sold it at 8 6.I24. 

What per cent, did I lose ? Ans. I 24 per cent. 

11. Bought cl, 9 tli at 87.00 per yard, and sold it for I 24 per 
cent, less than what it cost. Wnat did 1 receive ? 

Ans. 86 . 124 . 

12. 'Bought cloth at $ 3.60 per yard. For how much must 

I sell it to gain I 24 per cent ? An^. 8 4.05. 

13. Sold cloth at 8 4.05 p^r yard, and by so doing I gained 

124 per cent. What did it cost^ Ans. 8 3.60. 

14. Bargained for cheese at 8 8.50 per cwt. For how much 
must I sell it to gain 10 per cent ? Ans. 8 9.35 per cwt. 

15. Sold c!leese at 8 9.35 per cwt and gained 10 per cent. 

What did I give for it ? Ans. 8 8.50 per cwt. 

16. Sold cloth at 81-25 per yard, .and by s'^ doing lost 15 per 
cent For what should I have sold it to gain 12 per cent. ? 

Ans. 81.64,7 yV per yard. 

17. Sold cloth at 81.25 per yard, and lost 15 per cent What 
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per cent, should I have gained had 1 sold it for per 

yard ? Ans. 12 per cent. 

18. Sold cloth for $1.64,7|V« per yard, and gained 12 per 
cent. For what should 1 have sold it to lose 15 per cent. ? 

Ans. $1.25 per yard. 

19. Sold cloth for $ 1.64,7per yard, and gained 12 per 

cent. What should 1 have lost had I sold it for $1.25 per 
yard ? Ans. 15 per cent. 

20. A buys com for $0.90 per bushel, and sells it for $1.20. 

B buys for $1.12|, and sells for $1.50. Who gains the most 
per cent. ? Ans. both gain alike. 

21. If I buy cotton cloth at 13 cents ^cr yard, on 8 months* 

credit, and sell it again at 12 cents cash, do I gain or lose, and 
“how much per cent,.? Ans. lose 4 per cent. 

22. If 24 yards of cloth are sold at $ 2.50 per yard, and 

there is 7^ per cent, loss in the sale, what is the prime cost of 
the whole ? Ans. 8 64.86,4Jf.. 

23. Bought 24 yards of cloth for $ 64.86,4§f-. For what 
must I sell it per yard to lost 74 per cent. ? Ans. $ 2.50. • 

24,. Bought a certain quantity of cloth for $64.86,4 and 
6y filing it at 8 2.50 per yard, 1 lost 7} per cent. How many 
yards >vere bought ? Ans. 24 yards. 

25. Bought 24 yards of cloth for 8 64.86,45 and sold it at 
$ 2.50 pe” yard ; what per cent, is lost ? Ans. 7^ per cent. 

26. If 27^cwt. of sugar be sold at $12.50 per cwt., and there 
is gained 17 per cent., what was the first cost ? 

* Ans. $li).68,3Y®/y. 

27. Sold a horse for $ 75, and by so doing I lost 25 per 
cent.; whereas, 1 ouglit to lu’ve gained 30 per cent Ilow 
much was he sold under his real value • Ans. $ 55.00. 

28. Bought a horse which was worth 30 per cent, more than 
I gave for him ; but having been injured, I sold him for 25 per 
cent less than what he cost, and thereby lost $ 55 on his origi¬ 
nal value. What was received for tlie horse ? Ans. $75.00. 

29. Bought molasse.s at 42 cents per gallon, but not proving 

so good as 1 expected, I am willing to lose ^ per cent. For 
what must I sell it per gallon ? Ans. $ 0.39,9. 

30. Bought a hogshead o^molasses for $112, but 15 gallons 
having leaked out, 1 am* willing to lose 5 per cent on the cost. 
For how much per gallon must I sell it ? Ans. $2.21,6§. 

31. Bought a hogshead of molasses for $112, blit a number 
of mllons having leaked out, I sell the remainder for $2.21,6^ 

20 * 
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per gallon, and by so doing I lose 5 per cent on the cost How 
many gallons leaked out ? Ans. 15 gallons. 

32. Bought a hogshead of itolasses for a certain sum; but 

15 gallons having leaked out, 1 sell the remainder for $2.21,6f 
per gallon, and thereby lose 5 per cent on the cost. What 
wasthe'cost? Ans. $112.00. 

33. Bought a hogshead of molasses for $112.00; but 15 gal¬ 

lons having leaked out, 1 sell the remainder at $2.21,6f per 
gallon. What per cent, is my loss ? Ans. 5 per cent 

34. If 1 sell cloth at $ 5.60 per yard, and thereby lose 7 per 

cent., should I gain or lose, and how much per cent., by sclliijg 
it at $ 6.25 per yard ? ^ Ans. 3^^ per cent. gain. 

35. Sold a watch which .cost me $ 30 for $ 35, on a credit of 
8 months. What did 1 gain by the bargain Ans. $ 3.65,3|^. 

36. When tea is sold at $1.25 per lb. there is lost 25 per 

cent; what would be the gain or loss per cent if it should be 
sold at $1.40 per lb. ? Ans. 16 per cent loss. 

37. ‘A exchanges with B 501bs. of indigo at $1.00 per Ib. 

oush, and in barter $1.35; but he is willing to lose 12 per cent 
to have one third ready money. What is the cash price of 1 
yard of cloth delivered by B at $ 5.00 per yard to equal A’s 
bartering priqe reduced 12 per cent, and how many yards were 
delivered ? Ans. $ 4.20f|^ cash price of 1 yard ; 

7ff yards delivered by B. 


Section LDC 

DUODECIMALS. 


Duodecimals are so called because they decrease Hy twelves 
from the place of feet towards the right. 

Inches are called primes^ and are marked thus'; the next di¬ 
vision after is called seconds, marked thus "; the next is thirds, 
marked thus; and so on. • 

Duodecimals^are commonly use ^ by workmen and artificers 
in finding the contents of their work. 

EXAMPLES. 

1. Multiply 6 feet 8 inches by 4 feet 5 inches. 
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OPERATION. As feet are the integers or units, it is evident that 

6 8 ' feet multiplied by feet wHl produce feet; and as 

4 5 inches are twelf^l^ (9f a foot, the product of inches 

20 g/ by feet will be twelfths of a foot. For the same 

2 9 4 '^ reason, inches multiplied by inches will produce 

6 Q ~^ r ~ A» twelfths of an inch, or one hundred and forty- 

O 4: fourths of a foot. 

Rule. — Under the multiplicand unite the same names or denondna- 
iions of the multiplier; that ts^feel under feety inches under inches, ^c. 
Multiply each term in the multiplicand, beginning at the lowest, by the 
feet of the muhtplier, and write each result under its respective term, ob¬ 
serving to carry a unit for every 12 from each.denomination to its next 
superior. In the same manner multiply tlw multiplicand by the inches 
of the multiplier, and write the result of each term one place further to¬ 
wards the right than the corresponding terms in the preceding product. 
Proceed in the same manner with the seconds and all the rest of the de¬ 
nominations^ and the sum of the several products wilVbe the product re¬ 
quired. • • 

The denomination of the particular products will be as follows* 

Feet multiplied by feet give feet 

Feet multiplied by primes give primes. 

Feet multiplied by seconds give seconds. 

Primes multiplied by primes give seconds. 

Primes multiplied by seconds give thirds. 

Primes multiplied by thirds give fourths. 

Seconds multiplied,by seconds give fourths. 

Seconds multiplied by thirds give fifths. 

Seconds multiplied by fourths give sixths. 

Thirds multiplied by thirds give sixths. 

Thirds multiplied by fourths give sevenths. • 

Thirds multiplied by fifths give eighths, &c. 

2. Multiply 4ft. 7' by 6 ft. 4'. Ans. 2911. 0'*4". 

3. Multiply 14ft. 9' by 4ft. 6 '. Ans. 66 ft. 4' 6 ". 

4. Multiply 4ft. T 8 " by 9ft. 6 '. Ans. 44ft. 0' KK'. 

5. Multiply 10ft. 4' 5" by 7ft. 8 ' 

Ans. 79ft. irV 6 '" 6 "». 

6 . Multiply 39ft. 10' 7" by l 6 ft. 8 ' 4". 

• Ans. 745ft. 6 ' 10" 2"' 4"". 

7. How many square feet.in a floor 48 feet 6 inches long, 24 

feet 3 inches broad } * Ans. 1176ft. V 6 ". 

8 . What are the contents of a marble slab, whose length is 5 
feet 7 inches, and breadth 1 foot 10 inches ? 

Ans. 10ft. 2' 10". 
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9. The length of a room being 20 feet, its breadth 14 feet 
6 inches, and height 10 feet 4 inches, how many yards of 
painting are in it, deducting » surplus of 4 feet by 4 feet 4 
inches, and 2 windows, each 6 feet by 3 feet 2 inches ^ 

Ans. 73^ yards 

10. Bequired the solid contents of a wall 53 feet 6 inches 
long, 10 feet 3 inches high, and 2 feet thick. 

Ans. 1096ft. 9'. 

11. There is a house with four tiers of windows, and 4 win¬ 
dows in a tibr; the height of the first is 6 feet 8 inches ; the 
second, 5 feet 9 inches; the third, 4 feet 6 inches; the. fourth, 3 
feet 10 inches; and tl^ breadth is 3 feet 5 inches ; how many 
square feet do they contain in the whole ? Ans. 2830;. 7in. 

12. How many square feet of paper would it require to line 15 
boxes, each of which is 7 feet 9 inches long, 3 feet 4 inches 
wide, and 2 feet 10 inches high ; and how many cubic yards 
would,the boxes contain ? Ans. 1717ft. lin. 40f^^ cubic yds. 

13“ A mason has plaster^ 3 rooms ; the ceiling of each is 
20 feet by 16 feet 6 inches, the walls of each are 9 feet 6 inches 
high, and there arc to be 90 yards deducted for doors, windows, 
dec. How many yards must he be paid for ? 

c Alls. 251yd. 1ft. 6in. 

14. How many feet in a board which is 17 feet 6 inches long, 

and 1 foot 7 inches wi(^e ? Ans. 27ft. 8' 6". 

15. How many feet in a board 27 feet 9 inches long, 29 

inches wide ? , Ans, 67ft. 0' 9", 

16. How many feet of boards will it take to cover the side 
of a building 47 feet long, 17 feet 9 inches high ? 

Ans. 834ft. 3'. 

Note. — A board to bo merchantable aliould be 1 inch thick; therefore 
to reduce a plank to board measurer the superficial contents of tlie plank 
should be multiplied by its thickness. 

17. How many feet, board measure, are in a plank 18 feet 
9 inches long, 1 foot 6 inches wide, and 3 inches thick ? 

Ans. 84ft. 4' 6". 

18. How mtlny feet, board measure, are in a plank 20 feet 
long, 1 foot 6 inches wide, and inches thick ? Ans. 75ft. 

19. How noany feet in a pla^ 40 feet 6 inches long, 30 

inches wide, and 2f inches thick ? Ans. 278ft. 5' 3". 

Note. —A pile of wood that is 8 feet long, 4 ieet high, and 4 feet wide, 
contains 128 cubic lect, or a cord, and every cord contains 8 cord-feet ; and 
as 8 is of 128, every cord-foot contains 16 cubic feet; therefore, divid¬ 
ing the cubic feet in a pile of wood by 16, the quotient is the cord-feet; 
and if cord-feet be divided by 6, tbe quotient is cords. 
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20. How many cords of wood in a pile 18 feet long, 6 feet 

high, and 4 feet wide ? Ans. 3| cords. 

21. How many cords in a pifc 10 feet long, 5 feet high, 7 

feet wide ? Ans. 2 cords, 94 cubic feet. 

22. How many cords in a pile 35 feet long, 4 feet wide, 4 

feet high ? Ans. 4f cords. 

23. How many cords in a pile that measures 8 feet on each 

side ? Ans. 4 cords. 

24. How many cords in a pile that is 10 feet on.each side ? 

Ans. cords. 

Note. — When wood is corded ” in a pile 4 feet wide, by multiply 
tng its length by its height, and dividing the product by 4, the quotient is 
tlie cord-feet; and if a load of wood bo 8 feet long, and its height be mul¬ 
tiplied by its width, and the product divided by 2, the quotient is tLe 
cord-feet. 

25. How many cords of wood in a pile 4 feet wide, 70 feet 
6 inches long, and 5 feet 3 inches high ? Ans. 11^ cer^s. 

'i. 

N OTE. — Small fractions are rejected. • 

26. How many cords in a pile of wood 97 feet 9 inches long, 
4 feet wide, and 3 feet 6 inches high r Ans. 104^1 corcKs. 

27. Required the number, of cords of wood in a^ile 100 feet 
long, 4 feet wide, and 6 feet 11 inches high. Ans. 21 

28. Agreed with a man for 10 coi^s of wood, at $ 5.00 a 

cord ; it was to be cut 4 feet long, but by mistake it was cut on¬ 
ly 46 inches long. • How much injustice should ,be deducted 
from the stipulate price ? Ans. 8 2.08^. 

29. If a load of wood be 8 feet long, 3 feet 8 inches wide, 
and 5 feet high, how much docs it contain ? , 

Ans. 9^ cord-feet. 

30. If a load of wood be 8 feet long, 3 feet 10 inches wide, 

and 6 feet 6 inches high, how much does it contain ? * 

Ans. 12|^ cord-feet. 

31. If a load of wood be 8 feet long, 3 feet 6 inches wide 
how high should it be to contain 1 cord ? Ans. 40. 6' 10^'^ 

32* If a load of wood be 12 feet long, and'*3 feet 9 inches 
wide, how high should it be to contain 2 cords ? 

• ^ Ani» 5ft. 8' 3|". 

33. D. H. Sanborn's parlour is 17ft. 9in. long, 14ft. Sin. 
wide, and 8ft. 9in. high. I'here are two doors 3ft. 4in. wide, 
and 7ft. high, and four windows 5ft. 3in. high, and 3ft. 4in. 
wide; the mop-boards are 9in. high. B. Gordon, a first-rate 
mason, will charge 10 cents per square yard for plastering the 
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room. The paper for the room is 20 inches wide, and costs 
6^ cents per yard. E. Eaton will “ paper ” the room for 4 
cents per square yard. Each Window has 12 lights of lOin by 
14in. glass, the price of which is 12^ cents per square, foot. 
The painter^s bill for setting the glass is 8 cents per light, and 
for painting the floor, mop-boards, and doors is 25 cents per 
square yard What is the amount of Mr. Sanborn’s bill ? 

Ans. 833.72^ 


Section LX. 
INVOLUTION. 


Involution is the raising of powers from any given number, 
as a root. 

A 'power is a quantity produced by multiplying any given 
number, called a root, a certain number of times continually by 
itself; thus, 

2= 2 is the root, or 1st power of 2 = 2*. 

2 X 2 = 4 is the 2d power, or square of 2 — 2^. 

2x2x2= 8 is the 3d power, or cube of 2 = 2®. 

2X2X2X2=16 is^the 4th power, or biquadrate of 2 = 2*. 

The number denoting the power is called the index or expo¬ 
nent of the gower. Thus, the fourth power of 3, = 81, is ex- 
jiresscd by 3^, and 4 is the index or exponent; and the second 
power of 7, = 49,* is expressed by 7®. 

To rdiie a number to any power required. 

Rule. — Multiply the given number continually by itself^ till the 
number'^of muUipbcations be one less than the index of the power to be 
foundy and the last product will be the power required. 


EXAMPLES. 


1 . 


2 . 

3. 

4. 

5. 

6 . 

7. 


What is the 5th power of 4 

4x4x4x4x4 = 1024 Ans, 


What is tjie 3d power of 8 T 
What is the 10th power of 7 ? 
What is the 6th power of 5 ? 
What is the 3d power of f ? 
What is the 5th power of ^ ? 
What is the 4th power of 2f ? 


Ans. 512, 
Ans. 282475249. 
Ans. 15625. 
, Ans. 
Ans. 

Ans. 504f 
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8. What is the 6th power of 1-^^ ? Ans. 

9. What is the -Ith power of .045 ? Ans. .000004100625. 

10. What is the 0 power of 17i!8 ? Ans. 1. 


EVOLUTION, 

OR THE EXTRACTION OF ROOTS. 

Evolution is the reverse of Involution, and teaches to find 
the roots of any given powers. 

The root is a number whose continual multiplication into it¬ 
self produces the power, which is denominated the 2d, 3d, 4th, 
&c., power, according lo the number of times which the root is 
multlpliod into itself. Thus, 4 is the square root of 16, because 
4 X 4 — 16 ; and 3 is tlie cube root of 27, because 3x3x3 
27 ; and so on. 

Although there is no number of which we cannot firfd* any 
power exactly, yet there are many numbers of which precise^ 
roots can never be determined ; but, by the help of decimals, 
we can ajiproxiinatc towards the root to any assigned degree of 
exactness. 

'riio roots which approximate are called surd roofs ; and those 
which are jicrfectly accurate arc called ratio?ial roots. 

Roots are .sometimes denoted by vvritfhg the chamclcr s/ be- • 
fore the power, w'ilh the index of the root over it; thus, the 3d 
root of 36 is expressed ^^36, and the second rooUof 36 is y/ 
36. the index 2 being omitted when ihe square root is designed. 

If the power be expressed by several numbere with the sign 
-f- or — between them, a line is drawn from tVe top of llic sign 

- 3 - 

over all the parts of it; thus, the 3d root of 42+22 is x/42+22, 

and the second root of 59 — 17 is v^59 — 17, &c. * 

Sometimes roots are designated like powers with fractional 

indices. Thus the square root of 15 is 15^, the cube root of 21 

is 21^, and the 4th root of 37 — 20 is 37 — 20^, &;c. 

.It sometimes will happenjj^at one root is involved in another, 
thus: 

+ v'19 4- G, or ^161 —.^147.* 

+ 7 ^33^ + -4/87 +16. 
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SECTION' LXI. 


OPERATION. 


EXTRACTION OF THE SQUARE ROOT. 

1. Let it be required to find what number multiplied into it¬ 
self will produce 1296. 

In contemplating this 
problem, we perceive 
that the root or number 
sought must consist of 
two figures, since the 
product of any two 


60-f 6 


1296(30 + 6 = 36 Ans. 
900 

66)396 

396 


numbers can have at most but as many dgures as there arc in 
both factors, and at least but one less. We perceive, also, that* 
the first figure of the root,multiplied by itself must give a num¬ 
ber not exceeding 12, and as 12 is not the second power bfi any 
number, and the second power of 4 is more than 12, we take 3* 
for the first figure of the root, which multiplied into itself gives 
9. Now, the second power of 3, considered as occupying the 
place of tens^ is 900, of which wc have the root 30. I'aking 
900 from 1296, we have a remainder, 396; and Hbving found 
the root of 900, we are now to seek a number, which, being 
added to this root (80) and multiplied into itself once, and into 
30 twice,* will produce 396. This number is found by dividing 
396 by twice 30 plus^he number sought. Q. E. D. 

Note. — Owin^ to tne foci that the number of figures in the product of 
any two numbers is always limited as above stated, we ascertain the num¬ 
ber of figures in the root of any given second power by putting a dot 
over the place of linits, then over the place of hundred?, and so on. The 
number of dots gives die number of figures in the root. Thus the square 
root of 1^3^25 consists of three figures. 


2. What is the square root of 576 r 


OPERATION. 

576(24 Ans. 
400 


44)176 

176 


To illustrate this question in a difierent 
way from the first, we will suppose that we 
have 576 tiles, each of whicn is one foot 
square, and we wish to know the side of a 
square soOfii whose floor they Vill pave or 
cover. 


* By adding 6 to 30 and multiplying the sum (36) into itself, we can 
easily see that we multiply 6 by itself once, and 30 by 6 tioice, unce 
30 is contained in both ractors, and in the operation is multiplied by the 
6 in each. 
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If wc find a number which multiplied into itself will produce 
576, that number will give the side of the room required. We 
perceive that as our number (576) consists of three figures, 
there will be two figures in its root, since the square of no num¬ 
ber expressed by a single figure can be so large as 576 ; and, 
if the root were supposed to have more than two figures, its 

square would exceed 576. Dividing the number into periods 

« ■ 

thus, 576, we now find by trial, or Jiy the table of powers, that 
' the greatest square number or second power in the left-hand 
period, 5 (hundred), is 4 (hundred"), and that its root is 2, 
which wc write in the qiioncnt. ‘.(See operation.) As this 2 is 
in the place of tens, its value must be 20, and its square or sec 
ond power 400. 

Let this be represented by a square 
•whose sides, measure 20 feet each, and Fig. 1. 

whose contents will therefore beif400 ,20 

square feet. See figure D. We now sub- 
ftract 400 from 576 and there remain 176 j) 

square feet to be arranged on two sides of 20 j. 

the figure D, in order that its form may ° 

remain square. We therefore double the >1. 400 

root 20, one of the sides, and it gives the _ 

length of the two sides to be enlarged, 

viz. 40. We then inquire how many 

times 40 as a divisor is contained in the dividend (except the 

right-hand figure) and find it to be 4 times: this we write in 

the root, and also in the divisor. 

This 4 is the breadth of the addi¬ 
tion to our squrre. (Sec figure 2.) Fig. 2. 

And this breadth, multiplied by the _20_^ 

lcngt]> of the two additions (40), gives ^ E “ G J ^ 

the contents of the two figures E and _ ~§o j! 

F, 160 square feet, wMch is 80 feet 

for each. D F 

There now,remains the space G, to ^ 20 20 g 

complete the square, each side of ” A 

which is 4 feet; it being equal tp the 400 80 

breadth of (ne additions E and F._ 

Therefore, if we square 4 we have ^ ^ 

the contents of the last addilion G = 

16. It id on account of this last addition that the last figure of 
the root is placed in the divisor. If we now multiply the divi¬ 
sor, 44, by the last figure in the root (4), the product will be 


Fig. 2. 


20 

4 

E‘" 


80 

16 

D 

F 

20 

20 

20 

4 

400 

60 


20 4 


Fig. 1. 

,20 


D 

20 

20 

400 


2U 
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176, which is equal to the remain¬ 
ing feel after we had formed our 
first square, and equal to the addi^ 
tions E, F, and (3, in figure 2. 
We therefore perceive that fig¬ 
ure 2 may represent a floor 24 
feet square, containing 576 square 
feet. 


D contains 400 square feet. • 
E “ 80 “ “ 

F “ 80 “ « 

G « 16 “ “ 

Proof, 576 
or 

24 X 24= 576 


Rule. — 1. Distinguish the given number into periods df two figures 
each, by putting a point over the placjc of units, another over the p^ce of 
hundreds, and so on, which points show the number of figures the root 
will consist of.- 

2. Find the greatest square number in the first or hfi-hand period, 
placing the root of it at the right nand of the given number {after the 
manner of a quotient in division), for the first figure of the root, and 
the stjuare number under the period, subtracting it therefrom; and to 
the remainder bring down th0 nert period for a dividend, always, how¬ 
ever, omitting the nght-hand figure of this dividend in dividing*. • 

3. Place the double of the root already found on the left hand of th/R% 
dividend for a divisor. 

4. Find how of ten ike divisor is contained in the dividend (omitting 

the right-hand figur^, placing the answer in the root for the second fig¬ 
ure of it, and hkevnm on the right hand of the divisor.* * Multiply tJie 
divisor with the figure last annexed by the figure last placed in the root, 
and subtract the product from the dividend. To the remainder join the 
next period for a neib dividend. * 

5. Double the figures already found in the root for a new divisor {or 
bring down the last diimor for a new one, doubling the right-hand fig 
.ure of it), and from these find the next figure in,the root as last directed, 
and continue the operation in the same manner, till you have brought 
down all the periods. 


<• 

Note 1. — If, when the given power is pointed off as the case requires, 
the left-hand period should he deficient, it must nevertheless stand ns the 
first period. • 

Note 2. — If there be decimals in the given number, it must he pointed 
both ways from the place of units. If, whennhere are integers, the first 
period in the decimals be deficient, it may bo completed by annexing so 
many ciphers ns the power requires. And the root must be made to 
consist of so many whole numbers and decimals as thcrffarc periods be¬ 
longing to each ; and when the periods belonging to the given niimbers 
are exhausted, the operation may continued at pleasure by onnexing 
ciphers. » * 


- 1 -;--- 

• One or two units are generally to be allowed on account of other de¬ 
ficiencies in enlarging the square. 
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3. What is the square root of 278784 ? 

278784(528 Answer. 

25 

102)287 

204 

1048)8384 

8384 

* 

4. Whatsis the square root of 776161 ? Ans. 881. 

5. What is the square root of 998001 ? Ans. 999. 

6. Whal is the square root of 10342656 ? Ans. 3216. 

7. What is the square root of 9645192360241 ? 

Ans. 3105671. 

8. Extract the square root of 234.09. Ans. 15.3. 

9. Extract the square root of .000729. Ans. .027. 

10. Required the square root of 17.3056. Ans. 4.16. 
llv Required the square root of 373. Ans. 19.3132079-|-. 

u 12. Required the square root of 6.93. Ans. 2.98831055-j— 

13. What is the square root of 1.96 ? Ans. 1.4. 

14. Extract the square root of 3.15. Ans. 1.77482393-|-> 

15. What is the square root of 572199960721 ? 

Ans. 756439. 

If it be required to qxtract the square root of a vulgar frac¬ 
tion, reduce the fraction to its lowest terms; then extract the 
square root of the numerator for a new numerator, and of the 
denominator for a new denominator; or reduce the vulgar frac¬ 
tion to a decimal, and extract its root. 

16. What is the square root of • -A-ns. 

17. What is iKe square root of Ans. 

18. What is the square root of 42^ Ans. 6}. 

19. < What is the square root of 52-^^ ? Ans. 7^. 

20. What is the square root of 95^^ ? Ans. 9|. 

21. What is the square root of 363^^ ? Ans. 19-j’7. 

22. Extract the square root of 6|. Ans. 2.5298-^. 

23. Extract'Lhe square root of 8^. Ans. 2.95194-. 

24. Required the square root of 2. Ans. 1.41421-j-. 


APPLICATION OF THE SQUARE ROOT. 

DEFINITIONS. 

1. A circle is a figure bounded by a line equally distant from 
a rito. called the centre. 
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2. A triangle is a figure of throe sides. 

3. An equilateral triangle is tha-t whose three sides are equal. 

4. An isosceles triangle is that which has two sides equal, and 
a perpendicular from the angle where tlie equal sides meet bi¬ 
sects the base. 

5. A right-angled triangle is a figure of three sides and three 
angles, one of which is a right angle. See figure 1. 

The longest side is called the 
hypothenuse, die horizontal side 
the base, and the other side ‘is 
called tlic perpendicular. 

Bose. 



The following propositions are demonstrably true. 


In a right-angled tri¬ 
angle, the square of the 
longest side is equal to 
the sum of the squares 
of the other two sj^es. 

In all similal' trian¬ 
gles, that is, in all trian¬ 
gles whose correspond¬ 
ing angles are equal, the 
sides about the eqiml 
angles are in direct pro¬ 
portion to each other -, 
that is, as the longest side 
of one triangle is to the 
longest side of the other, 
so is either of the other 
sides of the former trian¬ 
gle to the corresponding 
side of the latter. 



Let ABC and D E F be 
two similar triangles, and 
let A B be 6 feet, B C, 
feel, and A C, 10 feet. 
Again, let D E be 12 feet, * 
E F, 16 feet, and D F will 
be 20 feet. That is, B C 
will be to E F as A B to 
0 E. Then 8 feet : 16 
21 * 


Fig. 3. « Fig. 4. 



pe.pcitdicular. 
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feet:: 6 feet; 12 feet. Ag^in, A B will be to D E as A C to 
D F. That is, 6 feet : 12 fe«%t:: 10 feet: 20 feet. 

Circles are to each,other as the squares of their diameters. 

If the diameter of a circle be multiplied by 3.14159, the 
product is the circumference. 

If the square of the diameter of a circle be multiplied by 
.785398, the product is the area. 

If the square root of half the square of the diameter of a 
circle be e'ktracted, it is the side of an inscribed square. 

If the area of a circle be divided by .785398, the quotient is 
the square of the diameter. 

EXAMPLES. 

25. A certain general has an army of 141376 men. How 

many must he place in rank ahd file to form them into a 
square ? Ans. 376. 

26. If the area of a circle be 1760 yards, how many feet 
' must the side of a square measure to contain that quantity ? 

Ans. 125.8574- feet. 

27. If the diameter of a round stick of timber be 24 inches, 
how large *1 square stick may be hewn froni'it ? 

Ans. 16.974" inches. 

28. I wish to set ojit an orchard of 2400 mulberry-trees, so 
that the length shall be to the breadth as 3 to 2, and the distance 
of each tree, one from the other, 7 yai^ds. How many trees 
must there be in the length, and how many in the breadth; and 
on how many square yards of ground will they stand ? 

Ans. 60 in length; 40 in breadth ; 112749 square yards. 

29. If a lead pipe f of an inch in diameter will fill a cistern 
in 3 hours, what should be its diameter to fill it in 2 hours ? 

, Ans. .9184“ inches. 

30. If a pipe 1^ inches ih diameter will fill a cistern in 50 

minutes, how long would it require a pipe that is 2 inches in di¬ 
ameter to fill the same cistern ? Ans. 28m. 7^sec. 

31. If a i»pe 6 inches in diameter will draw off a certain 
quantity of water in 4 hours, in what time would it take 3 pipe? 
of four inchps in diameter to dr».'’,pff twice the quantity ? 

Ans. 6 hours. 

32. If a line 144 feet long will reach from the top of a fort 

to the opposite side of a river that is 64 feet wide, what is the 
height of the fort ? Ans. 128.994"* 

33. A certain room is 20 feet long, 16 feet wide, and 12 feet 
high ; how long must a line be to extend from one of the lower 
comers to an opposite upper comer ?. Ans. 28.28 feet. 



SKCT. LXI.] 


SQUARE ROOT. 


247 


34. Two ships sail from the same port; one goes due north 

128 miles, the other due east miles ; how far are the ships 
from each other ? Ans. 146.66-}-. 

35. There are two columns in the ruins of Fersepolis left 
standing upright; one is 70 feet above the plane, and the other 
50; in a straight line between these stands a small statue, 5 
feet in height, the head of which is 100 feet from the summit 
of the higher, and 80 feet from the top of the lower column. 
Required the distance between the tops of the two <columns. 

Ans. 143.537-}- feet, x 

36. The height of a tree, growing in the centre of a circular 

island, 100 feet in diameter, is 160 feet; and a line extending 
from the top of it to^thc farther shore is 400 feet. What is the 
breadth of the stream, provided the land on each side of the 
water be level ? # Ans. 316.6-}- feet. 

37. A ladder 70 feet long is so planted as to reach a window 
40 feet from the ground, on one side of the street, and without 
moving it at the foot it will reach a window 30 feet high on the^ 
other side ; what is the breadth of the street ? 

Ans. 120.69-}- feet. 

38. If an iron wire jV in diameter will sus^n a weight 

of 450 pounds, What weight might be sustained by a wire an 
inch in diameter ? Ans. 45,0001bs. 

39. A tree 80 feet in height stands oft a horizontal plane ; at 
what height from the ground must it be cut off, so that the top 
of it may fall on a point 40 feet from the bottom of the tree, 
the end where it was cut off resting on the stump .? 

Ans. 30 feet. 

40. Four men. A, B, C, D, bought a grindstone, the diametei 
of which was 4 feet; they agreed that A should grind off his 
share first, and that each man should have it alternately until he 
had worn off his share ; how much will each man grind ofT? 

Ans. A 3.22-f, B 3.81+, C 4.97+, D Itoches. 

41. What is the length of a rope that must be tied to a horse’s 
neck, that he may feed over an acre..? Ans. 7^3Q+ rods. 

42. Required the greatest possible number of hills of com 

that can be planted on a square acre, the hills to occupy only a 
mathematical point, and no two hills to he withJh three and a 
half feet of each other. , Ans. 4165. 

43. James Page has a circular garden, 10 rods in diameter , 

how many trees can be set upon it, so that no two shall be with¬ 
in ten feet of each other, and no tree within two and a half feet 
of the fence inclosing the garden ? Ans. 241. 
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44. I have a board whose surface contains 49f square feet, 
the board is inches thick, and 1 wish to make a cubical box 
of it. Kequired the length of ono of its equal sides. 

Ans. 36 inches.* 

45. A carpenter has a plank 1 foot wide, 22^^ feet long, 
and 2 } inches thick; and he wishes to make a box whose 

. width shall be twice its height, and whose length shall be twice 
its width. Required the contents of the box. 

Ans. 5719 cubic inches.* 

* Tile operation maj be found on page 153 of tlie last edition of the Key. 


Section LXII. 

/ 

EXTRACTION OF THE CUBE ROOT. 

A CUBE is a square prism, being bounded by six equal sides, 
which are perpendicular to each other. 

A number is said to be cubed when it is multiplied into its 
,square. 

To extract the cube root is to find a number, which, multi¬ 
plied into its square, will produce the given nuinoer. 

Role. — 1. Separate the given number into periods of three figures 
each, by putting a point over the unit figure, and every third figure be¬ 
yond the place of units. 

2. Find by the I able the greatest cube in the left-hand period, and put 
its root in the quotient. 

3. Subtract the cube thus found from this period, and to the remain¬ 
der bring down the next period; call this the dividend. 

4. Multiply the square of the quotient by 300, calling it the triple 
square; multiply also the quotient by 30, calling it the triple (quotient; 
the sum of these call the divisor, 

5. Find Hbw ftiany times the divisor is contained in the dividend, and 
place the resuU in the quotient. 

Note. — One(.or two units, and someUmes three, must be allowed. 

fi. Multiply the triple square by the last quotient figure, and write tne 
product under the dividend; mukiply the square of the last quotient fig¬ 
ure hy the triple quotient, and place this product under the last; under 
all, set the cube of the last (quotient figure, and call their sum the subtra¬ 
hend. 
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7. Subtract the subtrahend from the. dividend^ and to the remainder 
bring down the next “period for a new dividend^ with which proceed as 
before, and so on, till the whole ts completed. 

Note. — The aame rule must be observed for continuing the operation, 
and pointing for decimals, as in the square root. 

ILLUSTRATION. 

We suppose we have 46,656 cubic blocks of granite, which 
measure one foot on each side. With these we wish to erect a 
cubical monument. It is required to ascertain liow many 
blocks, or feet, will be the length of one side of the monument. 

It is evident that the number of blocks will be equal to the 
cube root of 46,656. As the given number consists of five fig¬ 
ures, its cube root will contain two places ; for the cube of any 
number can never contain more than three times that number, 
and at least but two less. We therefore separate the given 
number into periods of three figures each, putting a pointioyer 

the unit figure, and every third figure beyond the place of 

• • 

units; thus, 46,656. We find by the table of powers, or by 
trial, the greatest power in the left-hand period, 46 (thousand), 
is 27 (thousand), the root of which is 3. This root we write in 
the quotient; and, as it will occupy the place of tefls, its real 
value is 30. If this be considered the side of a cube, it will 
contain 27,000 cubic feet, 30 X 30 X 30 1 27,000 feet. 

, Fig. 1. 

Let this cube be represented by fig¬ 
ure 1, each of whose sides measures 
30 feet; therefore its contents will be 
30 X 30 X 30 = 27,000 feet, as above. 

We subtract the contents of this cube 
from 46,656, and tMbre remain 19656 
cubic feet. 


Or we might have subtracted the 
cube of 3, = 27, from the first period, 
anj^to the remainder h^ve brought 
down the ne.\t period, and the result 
wouM have been the same. (See op¬ 
eration.) The cubic blocks that re¬ 
main must be applied to the three 
sides of figure 1. For, unless a cube 


OPERATION. 

46,656(36 Ans. 
27,000 

2700)19,656 

16,200 

3,240 

216 

19,656 
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be equally increased on three sides, it ceases to be a cube. 
To etfecl this, we must find the superficial contents of three 
sides of the cube, and with these we must divide the remain¬ 
ing number of cubic feet or blocks,, and the quotient will show 
the thickness of the additions. As llie length of a side is 30 
feet, the superficial contents will be 30 X 30 = 900 square 
feet, and this multiplied by 3, tlie number of sides, will bo 
900 X 3 = 2700 feet. With this as a divisor, we inquire how 
many limes it is contained in 19,656, and find it to be 6 times 
(one or two units, and sometimes three, must be allowed on 
account of the other deficiencies in enlarging the cube). This 
6 is the thickness of the additions to be made to the three 
sides of the cube, and by multiplying their superficial contents 
by it, we have the solid contents of the additions to be made, 
2700. X 0 = 16200; that is, we multiply the triple sejuare by 
the last quotient figure, and this may be represented by the 
three superficies A B C D, E F G H, and 1 K L M. (See 
figure 2.) j. , i r 

Having applied these additions to our cube, we find there 
are three other deficiencies,' abed^ gK ^ ^ length 
of which is equal to that of the additions, 30 feet, and the 
height and ijreadth of each are equal to the thickness of the ad¬ 
ditions, 6 feet. To find the contents of those, we multiply the 
product of their length, breadth, and thickness by their num¬ 
ber ; thus, 6 x 6 x 30 x 3 = 3240; or, which is the same thing, 
we multiply the triple quotient by the square of the last quo¬ 
tient figure ; thus, 90 X 6 X 6 = 3240. See rule. 

• Having made these additions to 
the cube, we still find one other 
deficiency, N. '(See figure 2.) The 
length, breadth, and thickness of 
whic3i are equal to tlie thickness of 
the former additions, viz. 6 feet. 

The contents of this are found by 
multiplying its length, breadth, and 
thickness together; that is, cubing 
the last quotient figure ; thus, 6x6 
X6 = 216.a» By making this lae; 
addition, we find that our cubical 
monument is finished, and that the 
first figure together with the several additions is equal to the cu¬ 
bical blocks, 46,656. 


Fig. 2. 
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Proof. 


27000 = 
16200 = 
3210 = 
_216 = 

46656 = 


contents of fig. 1. 

. U 


fifst additions, 
second additions, 
third addition. 

contents of the whole monument. 


it 


U 


i€ 


1. Required the cube root of 77308776. 


OPERATION. 

77308776(426 root. 

64_ 

4920) 13308 =: 1st dividend. 


4 X 4 X 30O = 4800 
4 X 30 = 120 

1st divisor =: 4920 


9600 

480 

10088 =: 1st subtrahend. 
530460 ) 3220^ = 2d dividend. 


4800 X 2 = 9600 
120 X 2 X 2 =z 480 
2x2 X2=: _8 

1st subtrahend z= 10088 

42 X 42 X 300 = M9§60 
42 X 30 = 1260 


2d divisor = 5.30460 


3175200 
’45360 

216 , 529200 x 6 z= 3'l75200 

3220776 = 2d subtrahend. 1260 x 6 X 6 = 45360" 

6x6x6 = 216 

2d lubtrahend = 3220776 


2. What is the cube root of 34965783 ? 


Ans. 327. 


3. What is tiie cube root of 436036824287 ? Ans. 7.583. 


4. What is the cube root of 84.604519 ? 

5. Required the cube root of 54439939. 

6. Extract the cube root of 6(^36288. 

7. E.xlract the cube root of 10921.5352. 

8. What is the cube root of 116.930169 

9. What is the cube root of .726572699 ^ 
10. Required the cube root of 2. 


Ans. 4.39. 
Ans. 379. 
Ans. 392. 
Ans. 478. 
Ans. 4.89. 
Ans. .899. 
Ans. 1.2599- 


11. Find the cube root of 11. Ans. 2.2239-|-* 

12. What is the cube root of 122615327232 .^•Ans. 4968. 

13. What is the cube root of Ans. 

14. What is the cube r«!<6i of ? » Ans. 

15. What is the cube root of ^ Ans. f. 

16. What is the cube rool of ? Ans. 

To find the cube root of any number mentally^ less than 
1,000,000, when the number has an exact ^oot. 
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Rulk. — As there will ^ two figures in the root^ the first may easily 
he found mentally^ or hy ^ table of powers; and if tlte unit figure of 
the power be 1, the unit figure in the root will be 1; and if it be 8, the 
root will be 2 ; and if 1 it will "be 3; and if the unit of the power In' 6, 
the unit of the root will be 6; and if 5, it will he b\ if it will be 7 ; 
if 2j it will be 8 ; and if the unit of the power be 9, the unit of the root 
will be 9. This will appear evident by inspecting the table of powers. 


17. What IS the cube root of 97386 } Ans. 46. 


j|!£xplanation. By examining the lefl-hand period, we hhd 
the root of 97 is 4, and the cube of 4 is 64. The root cannot 
be 5, because the cube of 5 is 125. The unit of the power is 
6 ; therefore, by the above rule, the unit figure in the root is 6. 
The answer, therefore, is 46. 


18. What is the cube root of 

19. What is the cube root’of 

20. What is the cube root of 

21. What is the cube root of 
i22. What is the cube root of 

23. What is the cube of 

24. What is the cUbe .i^ of 

25. What is the cube root of 

26. What is the cube root of 

27. What is the cube root of 

28. What is the cu^e root of 


132651.? 

Ans. i 

148877.? 

■ • Ans. 

175616.^ 

, Ans. 

185193 > 

Ans. 

238328 ? 

Ans. 

262144 } 

Ans. 

389017 } 

Ans. 

405224 ? 

Ans. 

531441 } 

Ans. 

24389? 

Ans. 

42875? 

Ans. 


SECOND METHOD OF EXTRACTING THE CUBE ROOT. 


The following rule for the extraction of the root of the third 
power, though It is essentially the same with the former, may 
yet serve to make the reasons for the several steps of the op¬ 
eration more intelligible to the learner. 

Rule. — Separate the number whose root is to be found into periods^ 
as under the former rule, and find by trial the gg^Uest root in the left- 
hand neriodf and put it in theuhux of the quotiem. 

SiwtrcKt thJ^ third power of this root from the period to which it be¬ 
longs, and to the remainder bring down the next period for a dividend. 

Then, to fipfi a divisor, annex a ciph^ to the root already found, and 
multiply twice the number thus formed by the number itself, and to the 
product add the second power of this nuriwer.* 


* This ja the same as multiplying the square of the radical figure by 
300, aa in the fofnier rule. 
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Ascertain how many times this divisor i^ontained the dividend^ 
an d w rite the result in the quotient.^ 

Thenj to find the subtrahend^ multifly this divisor hy its quotient f Ond 
write the product under the dividend. To this add tnree times the pre¬ 
ceding radical figure with a cipher anneitedyi; nndtipUed hy the secojtd 
power of the figure last obtained^ and also the thvra. power of this last 
figure. Subtract the sum of their several products from the dividend 
above them, and to the remainder bring down the next period for a new 
dividend. With the parts of the root already found proceed to find a 
divisor and subtract as above, and so ' on, till the successiqp figures of 
the root are all obtained. 

The rationale of the above rule may be made td appear by 
the solution of the fallowing question. ^ 

Let it be required to find the‘ cube roo{ of 17576. 

operItion. , 




20 X 2 = 40 

• ^ 

800 

20x20= 400 
Divisor 1200 


We now raise w 
20 + 6 
20 + 6 . 

400 +12^0 ' 

120 + 36 

400 + 240 + 36 
20+ 6 


ifeTem+erriSse Ans. ’ 
8000 

) 9576 difend. ; 

7200 * 

2160. 

. 216 

9576 subtrahend. 
i20 + 6^to’tlli third power. 


8000 + 4800 + 720 

% 2400+1440 + 216 

8000 + 720Jf + 2160 + ^16 = 17576. 


' JT — 

ijr § 

* This quotient fi^gure inust sometinres be less thau the .one indicated 
by the divisor, and in extreme cases the divisor'may give,..a quotient too 
large by several units. The quotientrequired can, of couisei never ex* 
ceed 9. ^ ^ 

t This accounts for multiplyiifg by 30, in the forgoing rule; #bich is e 
fiictor in the triple quotient in finding tlie subtrahend. 

. • N 23 
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Now, byyobservmajj[jthis operation, and remarlcing what 
would be lost in the coSree of it by omitting the second figi^ie 
of the root, 6, tahing 20 ins\ead of 26, wc see that wlien w e 
have found the 20 the next inquiry is, what number must be 
added to 20, so that, if we multiply it into itself once and into 20 
twice, and the sum of these products, together with tlie second 
power of twenty, by twenty plus this number, ilie result will be 
17576, or 80009576. Then, in order to obtain this num¬ 
ber, or an approximation to it, "^0 tqlcc twice the part of the 
root found, 20, and multiply the refiilt, 40, by 20, as wc should 
do in raismg it to the third power, and make this, which is 
800, a ptiht of thef ^ivisois^ and the product of which by 6 was 
lost in the operation want ofthe 6 added to 20.^ But this is 
not all the loss. ^|There is alsq^iAhe second power of 20 by 6, 
and therefore 400 to be added to tlic 800 for o divisor. There 
still remai& tlie further \q^ of the third power of(6 (216)‘, and 
also t)f 6 tlihlls 240 and SAI^time^ 36; but these wo neglect in 
the formation of the '' Tlie divisor is contained in the 

dividend 7 times; buK||^ng the alldwance of a umt for tlie 
neglect of the ^lumbem'ldwve named, we take 6 for the quo¬ 
tient figure, add proce^ to find the subtrahend, which, accord¬ 
ing to the Ifuld and the Jbre2omg*opeTation of raising 20 -f- 6 to 
the third power, musr bo tSOO X 6 -4- 1440 -4- 720 4- 216 = 
V576. ^ a ^ 

APPLICATION OF xlm cpp'.’VOOT. 

princiflI^^ ASSu;g|||t()Si 

Spheres are to each other as the cul^s of fheir^ diameter. 

Cubes, and all solids whose corrosjSadingi^qflrts are similar 
and .proportional to each other, ar4 to each other as the cubes 
of their diameters, or of their homolc^ous sides. 

439. If a ball, 3 inches in (pametcr, wc^di 4 pounds, what 
win be the weight of a ball that is 6 inche^P diameter ? 

* ^ Ans. 321bs. 

30. If a globe of gold, one inch inlliameter, be worth $120, 
what is the calue of a globe in<5J.cs in diameter ? 

1 * • * Ans, $ 5145. 

31. If tire weight of a ^ell-proportioned man, 5 feet 10 
inches^ height, be 18l(>t'pounds, what must have been the 
weight of Gol|eth of Gath, who was 10 feet 4’ inches in height ? 

Ans. 1015.1-flj^. 

32. If a bell, 4 inches in height, 3 inclics in width, arid J of 
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an inch ki thickness, weigh 2 pounds,^hat should be the dimen¬ 
sions of a bell that would weigh 200(|^ounds > 

Ans. 3fl. 4in high, 2Ql. 6in. wide, and 2^m. thick. 

33. Having a small stack of hay, 5 feet m height, weighing 

Icwt., 1 wish to know tl^*^eight of a sitnilai^ stack that is 20 
feet in height. * . Ans. 64cwt. » 

34. If a man dig a small square belklt, which will measure 
G fe^t^each way, in one day, how long would it taka him to 
dig a similar one that measured 10 feet each way ^ 

»» Ans. 4.620-)- days. 

35. If an ox, whose gbiii is & feetfkveighs 6O0lbs , what is 
the weight of an ox whoal^mrthia8feal|? i^is. 142SK.2-{-lbs. 

36. Four women own a 1^11 of hutt^, 5 inches in diameter. 
It IS agreed that each shaU-tak@ her shl^ ^^sgparately from the 
surface of the ball. How nui^ inches' oIINs diameter shall 
each take ? 

Ans. First, .45-)- inches ; sjbpnd, .57-)- i^hes ; third, 
.H2-|-inches, fourth, 3.149-)-* • 

37. John Jones has a stack of form of a pyramid.. 

It IS IG feet in height, and 12'’^ctits bas6. It contains 
5 tons of hay, worth $ 17.50 per toujtt ^,^lr. JfSfties has sold this 
hay to Messrs. Pierce, Rowe, Wells, and Northend. As the 
upper part of the stuck has Iniq;^ injiuced, it is agreed that Mr. 
Pif rcc, who takes the uppe^ part, shall have 10 per cent, more 
of the hay than ^we ; andiMr. RdWe, who takes his share 
iiLvt, shall hav^^.her fei^ moretlian^r. Wells; and Mr. 
Noitlicnd, whoiilil tiie bottdhi cf the stack, that has been much 
iii|urtd, shall havC^JlO per cent, moie than Mr, Wells. Re- 
quiic d the quantity of and how many feci o'f Uio height of 
the st.ick, b^ir&iing at the top, each rscencs. . 

Ans. Picrfe rMoivesiSTjyicwt* and 10.366-j- feet in height; 
Rowe, 24^f^^ ^and 2.4ip feet; Wells, 22f l^^wt. and 
1.666 feet; Northend^ 25i^%cwt and 1.474 feet. * 



* ^ i_4 • 

A GENEEAL RoijJ FOE’EiTRACTING fHE EOOTS 

OF AUL ppWEES. , 


Rule 1. Prepare tWe gvoeti for extraittionihf gQinting off 
from the untVs place,, as the remitred foot directs ^ 

2. Pind the first figure of the root hy trials or hu mspefttinii in the 
|ai& (jjf powers, and s^raet tts pow^from the hftrkemd period* 
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3. To the remainder^ bring down the first figure in the next period^ 
and adl it the dividend. 

4. Involve the root j the next inferior power to that which is givenj 
and multiply it by the number denoting the given power for a divisor. 

5. Find how mefny times the divisor is contained inUie dividend^ and 

the quotient will be another figure of the root. An allowance of two or 
three units is generally madCf and for the higher powers a still greater 
allowance it necessary. . " 

6. Involve the whole root to the giv»n powery and subtract it from 
the given number, as before. 

7. Bring down the first fi^re of the next period to the remainder 
for a new dimdendy to whiefifind a riew^ivisoTy as before; ana in like 
' manner proceed till the whofed^ finished. ‘ 

1. What is*'the ^ube root of 20346417 ? ^ 


^ ^ opERa^roM. 

20346417(273 

2* =. = 1st subtrahend. 

22 3 = 12) • = 1st dividend. 

273=:= - ^ =;2d subtrahend. 

27a X afe= 218746^4 = 2d dividend 

273»= 20346417 = 3d subtrahend. 


2. What is the fourth root ^ 34^8517376 ? 

•a 



ElfAXIOjr. 


4^ = 256 = 1st subtrahend. 

43 X 4 = 256)"^ ' ' =. Ist, dividend. 

43* = • ‘ 3418801 , = 2d'si;^trahend. 

433 X 4 = 318028) 6403(07 ' • = 2* dividend. 
^32* = . 34828517376 = '3d subtrahend. 

3. What is the 5th root, of .281950621675^1^ ‘Ans. 195. 

4. Required the sixth root of117842016l||Pi625. 

* Ans. 325. 

5. Rcqwred the seventh root of 128391846454^^. 

Ans. 144. 


- 4.^,* 


o 


6. R^i^d. Ae eighth robi of 218340105584896. 

^ ' Ana. 62. 
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Section LXm. 

ARITHMETICAL PROGRESSION. 


When a scries of quantities or numbera increases or rte- 
ercascs by a constant difTerenco, it is called antbn«r‘Ucal pro- 
m’cssion, or progression by ditlbiencc. The ‘■od'^t.uit diflerence 
I'' called tile common difference or th(i ratio of the piogrcssion. 

Tbps, let there bo tlic two following scries : — * 

1, 5. 9, 13, 17, 31, ^5, 39, 33, 

35, 22, 19, 16, 13, 10, 7, 4, 1, 

The first is called afi ascending series or progression. The 
second is called a descending series or progression. 

The numbers which form thb series arc called tlie term ot 
the progression. 

The first and last terms of tfau^progression are called, the 
cjtrryries, and the other terms, tlie meme. 

\i\\ three ol the five following being given, the other 
tw o iiiyy be found : — 

Ifet, the fiist term, 

2 d, the last term, 

3d, the number of tenns, * 

4lh, the commpn difieupnee, 

5th, the sum of tho terms. ' 

• » ‘I • 

• PROBTilZM I. 

The first term, last term, and number of terms being given, 
to find the common dilTerence. 

1 4 

I'o illustrate this problem, we will examine the following 


senes, — 

3, 5, 7, 9, lit 33,^15, 17, 19. 
ll will be perceived that in this seiies 3 and 19 are the ex¬ 
tremes, 3 the coBjmqn difierciice, 9 the number <tf tenns, and 
91) the sym of th5||iafics. 

It IS evident, that the number of common difleftnccs in any 
iimnber of t^rrns will be owe less than the number of terms, 
lleupo, if iboro be 9 terms, the number of commm differences 
will be 8, and the sum of these <‘ommon differences will be 
equal to the difference of the* extremes; therefore if the diflfer- 
ence of the extremes, l9 — 3 = 16, h(‘ divided by the "Humber 
of common differences, the quotitmt will be the common differ- 
Am:|a, Thus 16-4-8 = 2 is thd common diflTerence. , 

^ 32* 
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Rule. — Dtvufe the difference of the extremes hy the number of 
terms lees oncj and the quotient is the i^ommon difference. 

1. The extremes are 3 and 45, and the number of terms is 
22 . ^ is the common ditferonce ? 




I 


OPXRATKtN. 

45 — 3 ’ 

^ = 2 Answer. 


2. Ajnaii is to travel from Albany to a certain place in 11 
da^, and to go but 5 VlliGileafithe iirsl day, increasing the dis¬ 
tance equally; each dayijl^,^ that the last day's jpurney may be 
45 miles. Required the daily inbiease. Ans. 4 miles. 

3. A man had lO^sons, whose several ag^ differed alike; 

the youngest was 3 years, andl'^e oldest 48. What was the 
common difference of thpir ages ? ^. Ans. 5 years. 

4. A certain school cons^S of Scholars; the youngest is 
3 years old, and the oldesFpt^. What is the common differ- 

c ence of their ages ? j ^ ^ years. 

The first term, last term, and number of terms being given, 
to find the sum of all the terms. 

lllustratidn. 

Let 3, 5, 7, 9, 11,13«15j^i7,19, be the series, 

and 19^ 17, 15, 13, 11, % 8i 3i the same series inverted. 

22 , 22, 22, 22, 22,22, S2,22,22, sum of both series. 

From the arrangement of the above series, wo see that, by 
adding the two as they stand, we* have the same number for 
the sum of the successive term^, and that the sum of both 
series is double the sum of either series., 

It is evident that if, in the above series, 22 be'multiplied by 
9 , the number of terms, tne product will be ^ the sum of both 
series, 22 X 9 = 198, and therefore the of either scries 
will be 198^-^-2 =99. But 22 is also me* sum of the ex¬ 
tremes in either series, 3-j- 19 = 22. Therefore, if the sum 
of the extremes be multiplied by the number of terms, the prod¬ 
uct will be (^ub]|e the sum of the series. 

Rule.— MulUply the sum of the extremee^ by the number of terms, 
and half the prodw unll be the sumj>f the series. 

5. The extremes of an arithnt^etical series arc 3 and 45, and 
the number of terms 22. Hcquired the sum of the series. 
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OPERATION, 

45 + 3x22 

-- ^ 628 Answer. 

2 ' 

6 . A man going a journey travelled the first day 7 miles, 

the last day 51 miles, and he continued his journey 12 days. 
How far did he travel• ‘ Ans. 348 miles. 

7. In a certain school there arc 19 scholars ; ttie yottngcsi is 
3 years old, and the oldest 39. What is the sum of theif ages ^ 

Ans. 399 years. 

8 Suppose a number of stones were laid a rod distant from 
cacli other, for thirty miles, and the fiSrst stone a rod from a 
basket. What length of ground will that man travel over who 
gathers theit) up singly, returning with them one by one to the 
basket ? Ans. 268090 miles 2 rods. 

PROBLEM SIX. 

The extremes and the comme^'diiTerence being given, to 
finr’ the number of terms. 

Illustration. — Let the extremes W 3 and 19^ and the common 
difference 2. The difference of the extremes will be 19 — 3 
= IG ; and it is evident, that, if the difference of the extremes 
be divided by itie common difference, the quotient is the num¬ 
ber of common differences; thus 16-^2 = 8. We have de¬ 
mur strated in Problem«l. that th$ number of terms is mie 
more than tlio number of differ^p^s; therefore 8+1 = 9, 
the number of terms. ' ^ 

Rule. — Diotde the difference of the extremes by the common differ¬ 
ence ^ and the quotient increased by one xotll be the nuirdter of terms re¬ 
quired. k 

9. If the extremes arc 3 and 45, and the common diffcyxince 
2 , what is the number of terms } 

OPERATION. 

45_q 

——+1 = 22 Answer. « 

10. In a certain school the ages of all the scholars differ 

alike ^ the oldest b 39 years, the youngest is 3 years, and the 
difference between the ages*of each is 2 ye^. Required the 
number of scholars. < Ans. 19. 

11 . A man going a journey travelled the first day 7 miles, 

the last day 51 miles, and each day increased his journey by 4 
miles. How many days did he travel ? Ans. 12. 
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PROBLEM ly. 

The extremes and common diflcrcncc being given, tp find 
the sum of the series. f 

Illustration. — Let the extremes be 3 and 19, and the com¬ 
mon difference 2. The difference of the extremes will be 19 
— 3= 16; and it has bcen’’Showri in the last problem, that, if 
the difference of.the extremes be diyided by the common dif¬ 
ference, the quotient will be the number of terms less one; 
therefore the number of terms less One will be 16-r-2=8, 
and the number of terms 8 -f-1 = 9. It was 'demonstrated in 
Problem Q. that if the 'uvmber of terms was multiplied by the 
sum of the extremes, and the product divided hy^2, the quo 
tient would be the sv^!jql of the sojries. ' ^ 

Rule. — Divide the difference extremes hy thlt^'l^tmmon d^<r- 
ence^ and add 1 to the gitotient; multiply this quotient hy the sum of the 
extrerneSf and half the productJLL^ sum of the s&rics. 

12. If the extremes are 3 and 45, and the common differ- 

'* encp 2, what is the sum of^the series i Ans. 528. 

13. A owes certain sum, to be discharged in a year, by 
paying 6 cents the first week, 18 cents the second week, and 
thus to increase every week by 12 cents, till the last payment 
should be $ 6.18. What is the debt.^ ' Asis. $162.24. 

£aOBtEM V. ^ 

The extremes and sum ‘W‘^the series being given, to find the 
common difference. ' ^ * 

4 * ^ 

Illustration. — Let the extremes be 3 arid 19, and the sum of 
the series 99,'to find the common difference. We have b('fore 
shown, that, if the extremes be multiplied by the numbor of 
terms, the product would be twice the sum of ^e series ; there¬ 
fore, if twice the sum of the series be divided by the extremes, 
tho quotient will be the number of tepms. Thus, 99 X 2 = 
198; 3-|-19 = 22; l98-r-,22 = ,9 is the,jtombcr of terms. 
And we have before shown, ‘that, if the'diwence of the c.x- 
tromes be divided by the number of terms less one, the quo¬ 
tient will be the common difference; therefore, 19—3= 16; 
9 — l = 8;*16-5-8 = 2islhc coihinon difference. 

Rule. — Divide twice the sum of the series ly the sum of the ex¬ 
tremes^ and from the'^totient subtraU 1; and.ytUh this rnnaindtr divide 
the difference of the exPremes^ and the ([uotieni is the common difference. 

14. The extremes are 3 and 45, and c the sum of the series 

K28. . What is the common difference ? Ans. 2. 
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PItOBLEM VI. 

Tho first term, number of terms, and the sum of the series 
being given, to find the last term. * 

Illustration. — Let 3 be tlio first term, 9 the number of 
terms, and 99 the sum of the series. By Problem II. it was ■ 
<>bown, that, if the sum of the extremes were multiplied by the 
11 irnbcr of terms, the product was twice the sum of the senes; 
ilieiefore, if twice the sum'of the series be divided by the num- 
bt'r of terms, the quotient is the sum of the extremes. If from 
this we subtract 4lio first term, the remainder is the last term ; 
thus 99 X 2= 198; 198 *-5- 9 = 22; 22 — 3= 19, last term. 

RvtIjE — Divide tmee the sum of the series ly the num>/er of terms ; 
/torn the quotient ttdee the first term^ and the remainder will bt the last 
icud. , •* 

15. A merchant being indebted to 22 creditors^ 6 528, ordered 
his clerk to pay the first $ 3, andJlhe lest increasing in anth* 
metical progression. What is the^flifTerence of the payments, 
and 'he last payment? 

Ans. Difference 2, last payment, $ 45. 


Section LXIV. 

# 

otOMEtlllC AL VSERIES, 

OR SERIE'S by QUOTIENT. 

t 

If there be three or more numbers, and if there be the same 
cpiotK'nl when the second is divided by the first, and the third 
ilivided by the second, and the fourth divided by the third, ^c., 
those numbers are in geometrical progression. If the senes 
increase^ the quoti^j^t i3 more thap unity; if it decrease, it is less 
than unity. 

The following series are examples of this kind .*— 

2, 6, 18, 54, 162, 486. 

64, 32, 16, 8, 4, i. 

The former is called an ascending series, and the latter a 
descending senes. 

In the first, the quotient is 3, and is called the ratio; in the 
second, it is 
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4 

The first and last ternjs of a series‘arc called extrema^ and 
the other terms means. ^ 

, . PRUBLim 1. 

One of the extremes, the ratio, and the number of terms 
being given, to find the other extreme. 

Let the first term be 3, the ratio 2, and the number of terinsr 
6, to find the last term. 

Illustration. — It evident, that, if we multiply the first 
term by the ratio,'tiie product will be the second term ; and, if 
wu multiply the second term by the ratio, thd^^product will be 
tlic third term; and, in this manner,'We may carry the series to 
any desirable extent. By examining the following series, we 
find that 3, caw;ied,.tcifllie 8th term, w ^184; tlius, 

(i)(‘2) (3) (1) '(*;) (6) (S.) 

3, 6, 12, ^l, 48, 96, 192, 384, ascending series. 

But the factors of 384 2, 2, 2, 2, 2, and 2 ; there¬ 

fore the continued product of tliose niiml^rs will produce 384. 
But, by multiplying 2 by ifi^elf six times’,'and that product by 3, 
is the same {^s raising the ratio, 2, to*the seventh power, and 
tlien multiplying tliat poi^ by the first term. Hence the fol¬ 
lowing ° 

Rule. — the ratio to a power whose index is eqved to the num¬ 
ber of terms less one; the., makvply this povoer by t/u first term, and the 
product IS Ow last term^ or odjlf ex^^c. , * 

Illustration. — In the aDPhd question th*e number of terms is 
8; we therefore raise 2, the ratio, to the seventh power, it 
being one less than 8; thus, 2 x 2 x 2 x 2 X 2 X 2 X — I «8. 
We thcn,multiply this numbqjr by 3, the first term, and the 
product is the last term ; thus, 128 X 3 =s 384, last term. 

The above rule will apply in a descending series. Let tlic 
following numbo;^ be a geometrical descending series ; — 

. 384, 192, 96, 48,’ 24, 12, 6, 3, .descending scries. 

Let the first term be 384, the number i||K^rms 8, and the 
ratio to fikd the other extreme. By the arove rule, wc raise 
the ratio, to the seventh power, it being one le^ tlian the 
number of*terms, 8. Thus, = 

fia* We then multiply this power by the firet term; thus, 
Yj^ X 3, the extreme required. 

But as the last term, or any term*' near the last, is very 
tediousirto be found by continual multiplication, it will often be 
necessary, in order to ascertain it, to have a series of numbers 
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in arithmetical proportion, called indices or exponents^ begin¬ 
ning either wi^i a cipher or It.unit, whose common difference 
is one. When the first term of tlie series and ratio are equal, 
the indices inust begin with a unit, and in this case the prod¬ 
uct any two terms is equal to that term signified by the 
Sim of their indices. 

(1,2,3, 4,. 5, indices or arithmetical series. 

ms, ^ ^ geometrical series. 

Now 6 -f- 6 = 12 = the index of the twelfth term* aqd 64 X 
64 = 4096 == tlSh twelfth term. 

But when the frst term of the series and the ratio are differ- 
€711, the indices 'must begin with a cipher, and the sum of .the 
indices made i^hoice 'of must b,e one/eas^thaii the nnmher of 
terms givei;i;^ the question ;^'bcfeause 1 in the indices stands 
over the seemd term, and 2 in the indices over tlie third term, 
&,c. And, in this case, the any two terrh's, dw'ided 

by the first,' is equal to that term oeyond the first signified by 
the &um of their indices. 

C 0, 1, 2, 3,' 4, 5, 6, &c., indices. 

^ i I, 3, 9, 27, 81, 243, 729‘5:&c., geometrical series. 

Here, 6-}- H? the index of the 12th term. 

729 X 243=== 177147, the 12th term,,because the first term 
of the series and ratio are different,^ by wliich means a cipher 
stand.s over the first term. 

Thus, hy the help of these ind^xs, and a few of the first 
terms in any geometrical series, any terih whose distance from 
the first term is assigned, though it were ever so remote, may 
be obtained without producing all the terms. 

1. If the first term be 4, the ratio 4, and the number of 
terms 9, what is the last term ? * 




OP^aATION. 

1. 2. 3. 4 = 'S'!. 

4. 16. 64. 256'5^ 256 = 6558® = power of tbfe^ratio, whose 
exponent is less by 1 than the numbey of terms. 65.536 X 4, 
the first term = 2^144 = last terra. 


Or, 4X4 = 262144 = last term, as before. 

t. • t' 

2 . If the first term.bb 262144, the ratio I-, and the number 
of terms 9, what is the last term Aps. 4. 

(i)® z=4, the last term. 
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3. If the first term be 72, tlie ratio and the number of 

terms 6, what is the last term ? Aiis. 2 ®^. 

4. If I were to buy 30 oxen, giving 2 cents for the first ox, 

4 cents for the second, 8 cents for the third, &c., what would 
be the price of the last ox ? Ans. $10737418.24. 

5. If the first term be 5, and the ratio 3, what is the seventh 

term ? ' • Ans. 3645. 

6. If the first term be 50, the ratio 1.06, and the number of 

terms 5, what is the last term ? Ans, 63.123848. 

7. Wha^is the amount of $160.00 at compound interest for 


6 ycaiis ? 


•Ans. $226.96,305796096. 


8 . What is the amount of $ 300.00 at compound interest at 5 

percent, for 8 years? A 41 S. $443.23,6-|-. 

9. What is the amount of $100.00 at 6 per cent, for 30 

years ? ! 

Ans. $ 574.34,9117291^5011626410633231060264584635- 
7252196069357387776. . 


raOBLEU II. 

The first term, the ratio, and the number of terms being 
given, to find the sum o^ll the terms. 

In order that the pupil may understand the following rule, 
we will examine a question analytically. 

Let the following be #|mometricaI scries, and we wish to 
obtain its sum : — ' 

, 1 , 9 , 37 , 81 . " 


Illustration. — By examii^g this series, we find the first 
term to be 1, the last term 81, the ratio 3. If we multiply bach 
term of the following scries, 1, 3, 9, 27, 81, by 3, the ratio, 
their product will be 3,9, 27, 6 I, 243, and the sum of this last 
' series will be three times as ^uch as the first series. The dif- 
ference, therefore, between thete series will be tvnee as much 
as the first scries.* ;■ 

3, 9f 27, 81, 243 = second series. ^ 

1, 3, 9, 27, 81, = first series. 

0, 0, 0, 243— 1 = 242* difference of the series. 

As this differei^ must be twice^ the sum of the first series, 
therefore the sum of the first series muE^ be 242 -j- 2 = 121. 

By examining the above series, we find the terms in both 
the sante, with the exception of the first term in the first series, 
and the last term in the second series. We have only, then, to 
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subtract the first term in the first series from the last term in 
the second series, and the remainder is twice the sum of the 
first series; and half of this beu% taken gives the sum of the 
series required. 


Rolk. — Find the other ertreme, as before^ mvdtiply it by the ratia, 
and from the jaroduct subtract the given extreme. Divide the remain¬ 
der by ike ratio less 1 (unless the ratio be less than a unit, in which 
case the ratio must be subtracted from 1), and the quotient will be the 
} >m of the series requin d. See oporation, question 10* Or, raise 
the ratio to a pouter whose index is equal to the number of teirms ; 
from which subtract 1, dividg the remainder by the ratio less I, and 
the 'quotient, multiplied by the given extreme, will give the sum of the 
senes. See opc|«tioa» question 11. 

But if the ratio be a fraction les 0 *ihan a unit, raise the ratio to a 
power whose ifiiteSc shall be equal to the number of terms ; subtract 
this power fr<m 1, divide the rernaindep by the difference petween 1 
an^ th( ratio, and the quotient, m^t^pUed by the given estremf, will 
give tJ sum of the series required. See operatiou, question 12. 

10. If the first term be 10, the ratio 3, and the number of 

terms 7, wliat is llie*sum of the scries ? Ans. 10930. 

OPBKAT10N.^,>^ • 

3X3X3X3X3X3X10 = 7290, last term. 

7290 X 3 = 21870; 21870 — 10 = 21860; 218603—1 

= 10930»^s. 

11 . If the first ^erfti bo 4, tho'l^o 3, and the number of 

terms 5, what is the sum of the series ? Ans. 4S4. 


OPCRATION. 

3X3X3X3X3 = S#3; 213 — 1 = 242; 

242-^3 —1= 121; 121 X4=484 Ans. 

\ 

12 . If the first term be 6, th& ratio J, and the fliumbcf of 
terms 4, what is the sum of tlie series ? Ai^. O-jYs* 




OPERAfjlOM. 


_ 16 _ 6 ( 

!> ~ -- B’ 


f = 1 = g: 

1=1; m 

Xf = W6®=W? Ans. , 

13. How large a debt may be discharged in a year, by pay 

ing $ 1 the first month, $ 10 the second, and so on, in a tenfold 
proportion, each month'^? Ans. $111111111111. 

14. A gentleman offered a house for sale, on the following 
terms; that for the first door he should charge 10 cents, for 
the second 20 cents, for the third 40 cents, and so on in a geo- 
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•metrical ratio, there being 40 doors. What was the price of 
the house^ . Ans. §5109951162777.50. 

15. If the first term be 50,'the ratio 1.06, hnd the number of 
terms 4, what is the sum (tfthc series ? Ans. 218.7308. 

16. A gentleman deposited annually $10 in a bank, from the 

time his son was born until he was 20 years of age. Required 
the amount of the deposits at 6 per cent., compound interest, 
when his son w|b 21 years old. Ans. $ 423.92,2-{-. 

17. If the first term be 7, the ratio I-, end the number of 

terms 5, what is the sum of the series ? Ang. 

18. dhe mill had been put at interest at'the commence¬ 
ment ' of the Christian era, what would it amount to at com- 
poipiid interest, supppsing the principal ^ hepre doubled itself 

‘.eVeryil2 years, January 1, 1^37.^ A" 

Ans. $ 11417981541647^484662877555950610910619. 
72.99,2. '. " 

If Jhis'^sum was all in ddllers,4t would take the present inhab¬ 
itants of the globe more than 1,000,000 .years to count it. If it 
was reduced to its value in pure gold, ^tid was formed into a 
globe, it would be many million times larger than all the bodies 
that compose tlie solar system. 



>ROBLEM III. , 

To find the sum of the second powers of any number of 
terms, whose roots differ bjr unity. > 

Rule. — Add one to' theM^ef. of term, and multiply this sum hy 
the nundter of terms; then one to twice the. number of terms., and 
multiply this sum by the former produxi, and the last product, divided 
by 0, will give the sum of all the terms. 

19. What is the sum of terms of the series 1®, 2®, 3-, 4®, 

52 , 6 ^ 72 , 82 , 92 , 102? 

• I 

' , , ^ OFBllATION. 

10X10+1X20^ 

20 . WhaV is‘ the sum of i6o terms of tlie series I 2 , 22, 32 , 

42 , 52 , 62, 72 , 82, 92 , 102, &c., to 1002 ? ’ Ans. 338350. 

21. Purchased 50 lots land ; the first was one rod square, 
the second was two rods' square, thi^ third was three rods 
square, and so.M, the last being 50 square. How many 
square rods were there in the 50 lots , Ans. 42925. 

22. Let it bo required to find ihe number'of cannon shot in 

a square pile, whose side is 80. Ans. 173880. 
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Not*. —<A square'pile is ^rmed by rotitiniied horivsontnl courses of 
shot l:iul one above another, and llic^c courses are squares, wlio,e sides 
dc( rouse by unity from tlic bottom of the pile to the top row, wlijcli is 
cuiiipubed of only one siiot. ^ 

rnoBLEM, jv. 

To find the sum of the third power of any number of terms, 
wliosfe roots differ by unity. 

Rn.n. — Ad<I one to the nvmher of ttrms^ and multiply this sum by 
half the number of terms; Hit Sf/uare of'^his product « the sum of all 

ilw series. • 

* 

as. Required Iho sum pf the following scries : — 3®, 

4», 53, 63, 73, 83, 93,103,113^ i-jj. 

i 

Y . OPKRATION. 

12 + 1 =; 13 i 13 +'B=6; 13X 6 = 78; 78 X 78 = 6084 Ans. ‘ 

24. I have 10 blocks of marble, eaeli of which is an exact" 

cube. A side of the first cube measures oiu* foot, a side of tlie 
second 2 feet, a side of tlie tliird 3 feet, and so on to the* lt)th, 
who side measures JJO feet Required llic luunlior tif cubical * 
ft'ei in the blocks ? Ans. 3025 cubic feet. 

25. VVliat is the sum of 50 terms of the series P, 2'*, 3-*, 42j 

53 , 6>*, 7^, 6m;., up to 503 ? ^ Ans. ^625625. *’ 


Section LXV. 

INFINITE SERIES. 

* 

An Infinite Skhiks is such as, being continued, would run 
on ad infinitum; hut tlie ualuro of its p ogression is such, that, 
by having a few of its ti^rms given, tlie olln'r^ to any extent 
may be known. Such are the following series: — 

1, 2, 4, 8, 16, 32, 64, 128, 6tc., ad i^nitim. 

125, 25, 5, 1, .g 4 .g.^ Ate., ad iiifnitum. 

To find the sum of a decreasing series^. 

Rule. —-Multifly the first term by the rafto, and dwtdc the product 
by the ratio less 1, and the quotient is the sum of an infirute decreasing 

1. What is the sum of the series 4, 1, ,^7 &-c., con¬ 

tinued to an infinite numfier of terms ? 

OPERATION. 

^ X 4 A 

—= 5J^ Answer. 
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’ 2. What is the sum of the series 5, 1, 2*5* continued 

to infinity ? Ans. 6^. 

3. If the following series, 8,'f, &c., were carried to 

infinity, what would be its sum ? Ans. 9^. 

4. What IS the sum of the following series, carried to m- 

finity: 1, ;J, sV* iV» ^ Ans. 

5. What is the sum of the following series, carried to infin¬ 
ity: 11, 4^, ^ &c. ? Ans. 12^. 

6. If the senes f, ^> 1 ^, 2^* ^*» were carried to infinity, 

what would be its sum ? * Ans. 1^. 


Section LXVl. 

DISCOUNT BY COMPOUND INTEREST. 

^ 1. What is thO present worth of $ 600.00, due 3 years hence, 

at 6 per cent, compouhd interest ? 

• OPFRATION. 

1.06)’= 1.1910l6)600.00($ 503.77+Ans. 

By analysis. — We find the amount of $ 1 at compound 
interest for 3 years to' be $ 1.191016; therefore $ 1 is the 
present worth of $ 1.191016,due 3 years hence. And if $ 1 is 
the present worth of $ 1.13^016, the present worth of 

. 600 

8 600 = = $ 503.77,14- 

Rule. — Divide tlie dd}t hy tJte amount of one dollar for the given 
tme, and the quotient is the present worthy whichf tf subtracted from the 
debt. joiU kme the discount. 

2. What IS the present worth of $ 500.00, due 4 years hence, 

at 6 per cent, compound interest ? Ans. 8 396.04,6-f-. 

3. What is the present worth of 8lOOO.(f0, due 10 years 
hence, at 5 per cent, compound interest? Ans. 8613.91,34“. 

4. What IB the discount on 8800.00, due 2 years hence, at 

6 per cent, tbmpound interest ? , ‘ Ans. 8 88.00,34-. 

5. What IS the present worth of $ 1728, due 5 years hence, 

at 6 per cent, compound interest ? Ans. $ 1291.26 

6. What is the discount on $ 3700, due 10 years Hence, at 5 
per cent, discount, compound interest? Ans. $ 1428.52. 

7,. What is the present worth of 8 7000, due 2 years hence, 
at 5 per cent, compound interest ^ Ans. 8 6349.21. 
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Section* LXVII.' 

ANNUITIES AT COMPOUND INTEREST. 

An annuity is a certain sum of money to be paid at regular 
|)« noda, either for a limited time or for ever. 

The jjreseni worth or value of an annuity w that sum which, 
being improved at com|^ouad iiiterc'^t, will be sufliciciit to paj 
I he annuity. , , 

'i'iio amount of an annuity is the compound intcrcbt of all tlio 
pa}n]ants added, to theil* sum. 

4 • 

To find the amount of an annuity at compound interest. 

JtuLF. — Maif $ 1.00 the first tenn of a gtomtrual snuSf anti the 
amount of $1.00 at the yttien rate per cent, tht ratio Carry the stries 
to so many ufms as the nuntiMr of ytars^ and find its sum. Multiply 
the si m thus found by the gioin annuity ^ and the piodurt will he the 
amount. 

EXAMPLE.^. 

1. What will an annuity of $60 annum, pays^ble yearly, 
amount to in 4 years, at 6 per c( nt. ? 

^ 3 

14-1.06 + 1:06+106^ i.371616. 

4.374616 60 --- $ 26^47,6+ Answer. 

4 

■— X 60 — $ 262.17,6-|- Answer. 

JL X 

2. W'hat wall an amiuity of $ 500.00 amount to in 5 years, at 

6 per cent. ? Aus. $ 28l8.54,6-{— 

3. What \will an annuity of $1000.00, payable jehrly, 

amount to in 10 jears } Ans: $13180.79,4-}— 

4. What will an annuity of $30.00, payable jcarlv, amount 

to m 3 years.? . ' Ans. $ 95 50,8 -}— 

• To find the present worth of an annuity. 

As the first payment is made at the end of thi* j <jp.r, Us jires- 
ent worth or value is a sum that will amount in one year to 
that payment; and as tlic seCdnd payment is made at the end 
of the second year, its^^value is a sum that will, at compound 
interest, amount in two years to that payment; and the same 
principle is adopted for the third year, ig^urth year, &c. This 
may be illustrated in the following question. 
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5. What is the present worth of an annuity of $1.00, to con¬ 
tinue 5 yelrs, at compound interest ? 

The present worth of $ 1.00 for 1 year = $ 0.943396 
The present worth of $ 1.00 for 2 years = $ 0.889996 
The present worth of $ 1.00 for'3 years = $ 0.839619 
The present worth of $ 1.00 for 4 years = $ 0.792094 
Tlie present worth of $ 1.00 for 5 years = $ 0.747258 

$4!21^63 

By the above illustration, we perceive that the present worth 
of an annuity of 8 1, to continue 5 yeafs, is $4.21,2-}-. Hence, 
having found the present worth of an annuity of $ 1 for any 
given time by Section IsXVI#^ the presentmorth of any other 
sum may be found by multiplying it by the present worth of $1 
for that time. 

Rllk —MuUrply thcfresent worth of the annmty of*one dollar for 
f the gtvtn time by the given annuity^ and the prodtid ts the present worth 
retfuired. Or, find the amount of the annuity hy the last rule, and then 
find its preseiU' worth. 

6. Whatsis the preset^worth of an annuity of $ 60, to be 
continued 4* years, at cone^ound interest I 

First Method, 

The present worth of $ 1.00 for 1 year = $ 0.943396 
The .present worth of $1.00 for 2 ycais = $ 0.889996 
The present worth of $ 1.00 for 3 years = $ 0.839619 
The present worth of $ 1.00 for 4 years = $ 0.792093 

^ $^5i^ 

$ 3.465104 X 60 = $ 207.90, 

*4 Second Method. 

= ® 4.374616 X .792093 = « 3.465102 x 60 = 

1.06 — 1 

$ 207.90,64- Ans. 

7. A gentlanian wishes to purchase an annuity, which shall 

aiford him, gt 6 per cent, compound interest, $ 500 a year for 
ten years. What sum must h^ deposit in the annuity ofRce 
to produce it ? Ans. $ 3680.04-}-. 

8. What is the present worth of an^ annuity of $ 1000, to 

continue 10 years ? ' Ans? $7360.08. 

9. What is the prefent worth of an annuity of $ 1728, to 

continue 3 years ? Ans. $ 4618.96. 


6-+-' Answer. 
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* 

By the assistance of the ibllowing tables, questions in annui¬ 
ties may be easily performed. , . 

TABLE I. 

Showing the amount'of,$1 annuity from 1 year to 40. 


Yoara. 

5 |wr ceiii 

6 per c«nl. 

Years 

5 per cent. 

■ 6 per cent. 

1 

l.OOUUUO 

1.000000 

21 

35.71 !)252 

39.992727 

2 

2.05(M)()0 

2.060000 

22 

38.505214 

43.392290 

3 

3.152500 

318:1600 

23 

41.430475 . 

4().995828 

4 

4.310125 

4.374610' 

24 

44.501999 

50.815577 

5 

5.525631 

5.637093 

25 

47.7270^)9 

54.864.512 

6 

6 801913 

6.975^19 

26 

51 113454 

50.156:183 

7 

8.142008 

B.:i9:i838 

27 

54.669126 

6:1.705766 

8 

9.549109 

9.897468 

28 

58.402583 

68.5281 ]« 

9 

11.026564 ; 

^11.491316 

7SD 

62.322712 

7:l 6:19798 

10 

12.577893 

13 180796 

30 

66 4:18847 

79 058186 

11 

14.206787 

14.971643 

31 

70.760790 

84.801677 

12 

15.917127 

16.869941 

32 

75.2!)8829 

00.889778 

13 

17.712‘)83 

18.882138 

33 

80.063771 

97.34:il65 

11 

19.598632 

,21.015066 

.34 

85.066959 

■ 104.183755 

15 

.21 57A564 

^.275970 


90.220:i07 

111.434780 

15 

23.657492 

25.672528 

36 

95.8:16323 

119.12»)867 

17 

25.840366 

28.21‘2880 

37 

101.6281:19 

127.268119 

18 

28132:185 

,30 905653 

38. 

107.709546 

135.!K)4206 

19 

30 539004 

3:i.75!)lK)2 


114.095023 

► 145.a58458 

20 

3:1.065954 

36.785591 

40 

120.799774 

154.76Mi66 


TABLE 11* 

Showing the present 'value of an aiiimity of $ 1 from 1 year to 40. 


j Yeara 

5 per CPdi 

6 per cent. 

Years. 

r> per cent 

6 per cent. 

m 

0 9.V2:i81 

0.94:i:i96 

21 

12.821153 

11 764077 


i-s-'iimoi 

1.83:1393 

22 

1:1.163003 

12,041582 


42.72:1248 

2.673012 

2:1 

13.488574 

12.30;)379 

■■ 

3,545{)50 

3.465106 

24 

13.75)8642 

12.550:1.58 

5 

.1.429477 

. 4.212:164 

25 

14 05):i945 

12.78; j:v>6 

6 

m 07565)2 

4.917:124 

26 

14 375185 

13.003166 

7 

5 786:173 

5.582:181 

27 

14.64:K):14 

'■ 13 2105;J4 

8 

646:1213 

6.20975)4 

28 

, 14.85)8127 

]:).406164 

9 

7107822 

6.80165)2 . r 

29 

15 141074 

i:).r>9072i 

10 

7.721735 

7.36{K)87 

30 

15.372451 

1.3 764831 

11 

8 306414 

7.88G875 

. 31 

l5.,5S»2dl(r 

13.925)086 

12 

8.863252 

8.388844 

32 

15.802677 

14.084043 

13 

9.303573 

8.852683 

33 

16.002549. 

14.25)0230 

14 

9.898641 

9.25)45)84 

34 

16.1925)04 

14.368141 ' 

15 

.10 375)658 

9.712249 

35 

16.37415)4 

14.45)8246 

16 

10.837770 

10.10585)5 

36 

16.546852 

14.6205)87 

17 

11.274066 

10 477260 

. 37 

16.711287 

14 736780 

18 

11.685)587 

10.827603 

38 

16.86785)3 

14.846019 

19 

12.085321 

11.158116 

39 

17.017041 

14.!)45H)75 

20 

12.462216 

11.4695)21 

40 

17.155)086 

15.046297 
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* * * * 

10. What is the present worth of an annuity of $ 200, at 5 
per cent. q|q|inpound interest,/or 7 years ? *Ans. $il57.27-|-. 

11. What is the present worfh of an annuity of $ 300, to con¬ 
tinue 8 years,' at 6 jicr cent, tdmpound interest ? < 

Ans. $ 1862.93,84-. 

12. What is the present value of an annuity of $ 100, at 6 

per cent, for 0 years ?/ Ans. $ 680.16,94- 

Questions to be perfprmed by the preceding tables. 

13. What will an annuity of $80 amount to in 11 years, at 

6*pcr cent. ? ^ 

By Table I., the arAdunt of $ 1 for ll years is $14.971643; 
therefore, $ 14.971643 x 30 449.14,9i4|' Answer. 

14. What is the present wonh of an anntiity of $ 80 for 30 
years, at 5 per cent. ? 

By Table TL, the present worth of $ if for 30 years'is 
$15.372451, tlierefore $15.372451 X 80 =±^91229.79,64 Ans. 
' 15. What will an annuity of $800 amotint to in 25 jrears, at 

5 per cent. ? ■ Ans. $ 38181.67,94* 

16. What will an annuiW of $ 40 amount to in 30 years, at 

6 per cent. -P Ans. $3162.32,74* 

17. Rcf|uirod the present worth of an annuity of $ 500, to 

continue 40 years, at 6 pjer cent. ^ 7523.14,84* 

18. A certain parish in the town of B., having ncgloctecl for 
6 years to pay their minister’s salary of $-700, what in jiistice, 
provided he has preached the truth, should he receive ? 

Ans. $ 4882.72,3. 


, Section LXVIIl. 

‘"aSSESS]^ENT of TAXES. 

A Tax is a duty laid by government, for public purposes, 
on the property of the inhabitants of a town, county, or State, 
and also on tip polls • of tlie male citizens liable 1^ law to as- 
^sessment. 

A tax may bo i^ther general or particular; that is|*lt may 
affect all classes indiscriminately, or only ope or more classes. 

* Poll IB said to be a Sanon woid, meaning htad. In the constitution 
it means a penori; that is, a person who is h^le to taxation. 
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Taxes may be either direct or indirect; that is, they may 
either be imposed on the incomes or property of individuals, or 
on the artimes on which these ihcomes or property are ex¬ 
pended. " 

The method of assessing town taxes is not precisely the same 
in all the Slates, yet the principle is virtually the same. 

•In some of the Stales the p^ll tax is more than in others. 

The following is the law regulating ta.vation in Massachusetts 
(.see S/fl/M/es, .page 79):— , 

“The assessors shall assess upon the po7Zs, as nearly as the' 
.same can J|)e conveniently done, one sixth part of the whole’* 
sum to be raised ; provided the whole poll tax assessed in any 
one year upon any individual for town and county purposes/ 
except highway shall no| f«xceed one dollar and fifty, 

cents; and the residue of said whole sum to be raised shall be 
apportioned upon property ”; tliat is, on the real and personal 
esUite of individuals which is taxable. • . 


Ri le for Assessing'Taxes. —First take an inventory of all the 
fairahle property, real and personal, in the tov>n or county, and then ike 
number of polls liable to taxation. Multiply the sum assessed on each 
poll by the number of taxable polls in the t^wn. Subtract this amount 
from the sum to he raised by the toum. Then as the whole Salvation of 
the town is to the sum to be raised, after having deducted the amount to 
be paid by the polls, so is the amount of earh^ man's real and personal 
estate to his tax. Or, if the sum to be raised on property be dirided by 
the valuation of the toum, the qikOtient will he the sum to be paid on each 
dollar of an individual's real or personal estate. Multiply each man's 
property by this sum, and.the product will lx the amount of his taxes. 


The town of B. k to be taxed $4109. The real estate of 
the town is valued Ih $493,000, and the personal property at 
$ 177,0001 There are 506 polls, ciich of which is taxed $1.50. 
What is J'ohil^Smith’s tax, whose real estate is valued at $ 3700 
and his pq^hal at $ 2300, he paying for 6 polls ? And what 
will be the tax on $ i.OO ? 


OPERATION. 

If ' 

$ 1.50 X 506 = $ 759, amount assessed on the poBs. 

$ 493,000 + $177,000=$ 670,000, amount of taxable property. 
$ 4109 — $ 759 = $ 3350, amount to be assessed cJl property. 
$ 670, OQQ ; $ 3350 ::$!:$ .^5, to be .ipscssed on each dollar. 
$3700 X^‘.005= $18.^0, jtept on Smith’s real estate. 

$2300 X .005= $ tax on Smith’s personal estate. 

$ 1.50 X 6 = $ 9.00, tax on 6 polls. 

$ 18.50 -h $ 11-50 $ 9.00 = $ 39.00, amount of Smith’s tax. 
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What will be the amount of taxation on each of the followini; 
individualfii of the above town, their'taxablc property btiug os 
annexe d to their names ? 


I’trsois 

fi^t yntate 

Ptr nillsiiu 

N of Folia 

James Dow, 

$4^80 

$ 1720 

3 

John Blown, 

7500 

2120 

1 

Samuel Foster, 

1135 

175 

7 

James Emerson, 

8960^ 

5000 

o 

A C. ITasseltine, « 

7140 

3720 

0 


• Form of a tax-list committed to tho collector, containing the 
answe is to the above questions. ^ 






1IX (in 

11\ (11 


r n 

■jjHmH 

IIS 

Pell 

■ii 

' If 

l^unil 

FMUie 

lot ll 

nlii ll 
pul 

lames Dow, 

3 


m 


$8 60 

$07 00 


John Brown, 

1 


m 

1^1 

10 60 

19 60 


Samuc 1 Foster, 

7 

10 

50 

5 671 

.87^ 

17 05 


.Tames Emerson, 

2 

3. 

00 


25.00 

72 80 


A C Ilasscltine, 

0 

0 

00 


18.60 

54 30 


fohn Smith, 

6 

9 

00 


1150 

39.00 



Having found the amdiliit to bo raised on the dollar, the op- 
€ ration of assessing taxes will bo much facilitated b^ the use of 
the following 


TABLE 


$ 

1 

$ 

gives 0 005 

‘40 

$ 

gives 0 20 

f 

700 

gives 

$ 

3.50 

O 

H 

0010 

50 

li 

0 25 

800 

U 

1 00 

3 

(4 

0 015 

60 

(( 

0 30 

#00 


1 50 

4 

U 

0 020 

70 

Cl 

0 35 

1000 

U 

5 00 

5 

(( 

0 025 

60 

ll 

0 40 

2000 

cl 

10 00 

6 

(( 

0 030 

90 

ll 

0 45 

3000 


15 00 

7 

u 

0 035 

100 

ll 

0 50 

4000 

C( 

20 00 

8 


0 040 

200 

It 

100 

5000 

ll 

25 00 

9 

u 

0 045 

300 

li 

1.50 

6000 

7000 

Cfc 

30 00 

10 

(( 

0 050 

400 

ll 

2 00 

ll 

35 00 

20 

(( 

»0100 

500 

£4 

2 50 

8000 

ll 

40 00 

30 

(( 

r 0 150 

600 

U 

3 00 

9000 

Cl 

45 00 


By the aid oftlie abdVei table the amount of any p®rfeon’s tax 
may be found. **''' 

Required the amount of James Dow’s tax, his real estate 
being $4780, his personal $ 1720, and ho paying for 3 polls. 








SBCT. tXlX.J 


ALLIGATION. 


275 


1. To find the amount on his real estate. 


OPERATION, 

Dow’s lax on $4000 is $20.00 
700 “ 3.50 


(I 




(( 




80 


(C 


.40 


_ [estate. 

$4780 $23.90 Amount of Dow’s tax on real 

2. To find the amount on his personal estate.' 

OPERATION. ^ 


Dow’s tax on $ 1000 is '$ 5,00 

“ “ 700 « ^’3,50 

“ “ 20 “ ^ .10 

---^ [sonai estate. 

$ 8.6j^^mount of Dow’s tax on per- 

I Tax on real ca{|1;p) * $^3 90 

Tax on personal estate, ^ 8.60 
Tax^n^ polls, 

l^w’s whole tax, $ 37.00 


Noti —It will 1)0 not'psia^ to coniilraPt a difli’n nt tablo, although on 
the Btiinc pHnciple, whoYi a diflerent per ce^, is paid on the doliiu*. 


Section LXIK. 

■ 

ALLIGATION. 

Alligation tcaa^s how to compound or mix together sev¬ 
eral simples of different qualities, .so that the composition may 
ho of some ^termediate quality or rate. It is of two kinds. Al¬ 
ligation Me£^ and Alligation Alternate. , ^ • 

ALLIGATION MEDIAL. 

Alligation Medial teaches liow to find the mean jjrice of sev¬ 
eral articles mixed, the quantity and value of each Ticing given. 

Rule .—Asihesvmof the quanUtv^ to be mixed 7? to their vahiCf 
so IS anifpart the romposihon to its mean price. 

* a)- * 

^ ‘ EXAMPLES. f / 

1. A grocer mixed 2cwt. of sugar at $ 9.00 per cwt,, and 
Icwt. at $ 7.00 jier cwt., and 2cwt. at $ 10.00 per cwt.; what 
is the value of Icwt. of this mixture ^ 



m 


ALLIGATION 


fMCT. Ull 


2cwt. at 
1 « 

2 “ 


.00 = $ 18.00 
7 00 = 7 00 

10.00 = 20.00 


(I 


1$ 45.00 :: Icwt.: $ 9.00 Answer. 


2. If 19 bushels of wheat at $ 1.00 per bushel should be 

mixed with 40 bushels of rye at $ 0.66 per bushel, and 11 
bushels of barley at $ 0.50 per bushel, what would a bushel of 
the mixture be worth ? Ans. $ 0 72,7|. 

3. If 3 pounds of gold of 22 carats fine be mixed with 3 
pounds of 20 carats fine, what is the fineness of tlie mixture ^ 

M Ans. 21 carats. 

4. If I mix 20 pounds of tea at 7*0 cents per pound with 15 
pounds at 60 cents per poudd, and 80 pounds at 40 cents per 
pound, what id the value of l^und of tnis mixture ^ 

^ Ans. $0,474?. 

Nqtf —If an ounce, or any other ouanUty, of pure f;oId be dnided 
info 24 equal parts, tltese parts are callea carfito. ’ But gold m often mixed 
with bonit baser metal, wliu h is called the aloy; and the mixturi ib said 
to bi so many carats fine, according to the proportidn of pure gold con¬ 
tained in It f thub, if 22 carats of pure gold and 2 of alloy be mued to¬ 
gether, It 18 said to be 22 car^ fine. 

ALLIGATION ALTERNATE. 

This rule teaches us how, from the prices of several articles 
given, to find how much of each must oe mixed to bear a cer¬ 
tain pnee. 

CASE 1 

Rule. — Place the prices under each other ^in Hfte order of their valuer 
connict the price of each ingredient^ which ts less m value than the in¬ 
tended compound^ xoith one which za of greater value than the compound. 
Pla^ the difference between the price and that of each opposite to 

the prtcej^^h which Ihty are connected. ^ 

EXAMPLES. 

5. A merchant has spices, some at 18 cents a pound, some 

at 24 cents, some at 48 cents, and some at €0 cents. How 
much of each sort must he mix that he may sell the mixture at 
40 cents if pound ? »' 

* tiiii 

fl8- 


Mcan rate 40 



]ba .,ets 

•20 at 18 
8 « 24 
16 “ 48 
22 « 60 


Answers. 
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Me^ln rate 40 


Mauh rate 40 


Ctfl. 

lbs. cts 

18-^ 

1 8 at 187 

I 24— 

h 

20 “ 24 ( 

1 48— 

1 1 

48 f 

. 60- 

1660 1 


Answers. 



Ibi). lbs. 

20 + 8 , 
20+ 8 
22+16 
22+16 



Answers. 


Explanation. — By cot^c^ng the^less rate with the greater, 
and placing the diffcrcnce^^tween thlin ^liid the mean rate al¬ 
ternately, the quantiti^ resulting^jM^ such, that there is precise-, 
ly as much gained ,liy One quai^^ as is lost by+e other, and 
therefore the gain and loss upoi^&e whole mustlie equal, and 
the compound will have the Value of the proposed rate; the 
some will be true d^^any other twp' simpics managed according 
to the ulc. In like ina^er, let the number of "simples be w'liat 
the} may, and with how many soever every one is linked, since 
it is always a less with a greater than the mean price, there 
will be an equal balance of doss and ^in between every two, 
and cons^ucntly an equal balance on the whole. * 

It is obvious, from the rule, that questions of this sort admit 
of a. great variety of answers; for having found one answer, 
wc may find as many others as wc please by only multiplying 
or dividing each of. the quantities found by 2, 3, or 4, <Sec., 
the reason of v'hich is evident; for if two quantities of two sim¬ 
ples make a balance of loss and gain with respect to the mean 
price, so mus* also^^e double or treble, the half or third part, 
or any other cquinrimtiples or parts of (hese quantities. 

6. How much barley at 50 cents'a bushel, and rye at ^75 

cents, and at $ 1.00, must be mixed, that the^mp^i- 

lion may be^^ilh 80 cents a bushel ? ' 

Ans. 20 bushels of rye, 20 of barley, and 35 of wheat. 

7. A goldsmith would mix gold of 19 carats fine with some 
of 15, 23, and 24 carats fine, that the compound 

carats fine.. What quanthy of each must lie take ? ' 

Ans. 4oz. oC^5 carats, 3oz. of 19, Sqz. of 23, apd5d%. of 24. 

H. It is i^qufjied to mix sevqyal sorfjMT wiua^^lBO cents, 80 
cents, 1.20, with .water, that the mixtuii'may be worth 

75 cents per gallon; how much of each sort must be taken.? ■ 
Ans. 45gals. of water, Sgals. of 60 cents, 15gals. of 80 cents, 
and 75gals. of $1.20. 

N 24 
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CASE II. 

When one of the ingredients is limited to a eertajn quantity. 

HvrE. — To/tc the diff^enjn^ helween each price and the. rnepn rale, as 
before; then say, as the differtnee of that simple vdiose quantity w given 
is to the rest of the differences seoeridly, so is the tpianlity given to the 
several quantities reqviretL ‘ 

. ■ if 

EXA-MPIiES. 

9. How much wine at 5s., at 5s. 6d., and at 6s. a gallon, must 
ne mixed with 3 gallon's at 4s. per gallon, so that the mixture 
may be worth 5s. 4d. per^ gallon ? , ^ 

#8-1^2= 10‘ Ixhen 10:10::3:3 
8 + 2i;;^10 JO : 20 :: 3 : 6 

16 + 4=^ . ;.10:20::3:6 

1§ 4- 4 =f20 
Ans. 3gals. at 5s., 6 at 5s., j6d., and 6 at 6s. 

10. A grocer would mix teas at 12s., lOi^ti and Cs. per pound, 
with 20 pounds at 4s. per pound ; how*^much of each sort must 
he take to make the composition worth 8s. per pound } 

Ans. 201bs. at 4s., lOlbs. at 6s., IQjibs.at 10s., and201bs. at 12s. 

11. Hq*v much portTW^inc at $ 1.75 per gallon, and temper- 
ance wine at $ 1.25 per gallon, must be mixed with 20 gal¬ 
lons of water, tliat the whole ’may bo sold at $ 1.00 per gallon? 

Ans. 20gals. port wine, and 20gals. temperance wine. 

12. How much gold of 15, 17, and 22 carats fine must bo 
mixed with 5 ounces of 18 carats fine, so that the r;omj>osition 
may be 20 caitits fine ? 

Ans. 5oz. of 15 carats, 5oz. of 17, and 25oz. of 22. 

, • 

CASE 111.* * ' 

* When the sum and quality of the ihgredient$N|^ given. 

Rule. ~ Ftnrf ap. nnswef' as before, hy linking; tim say, as the sum 
of the quantities or differences, thus determined, is to the given quantity, 
so is each ingredient found hy linking to the required (fuantity of carJi. 
_ uj_it::_!_ 

* To thii^ase belongs the curious fiict of King Hiero’s crown. 

Hiero, K^g of Syracuse, gave ofdors for a croWn to be * 1011(10 of pure 
gold ; but susMj^ng that the .workmen had debased it^ by mixing it with 
silver or coppc^H^ j^ecommlbded thc/liscovery of the fraud tp the famous 
Archimedes, aidf^^ircd to know the exact (:|uantity of alloy in the crown. 

Archimedes, in order to detect the impositibn, procured two other mass¬ 
es, the one of pure gold, the other of cupper, and each of the same weight 
of the former; and by putting e^ch separately into a vessel full of water, 
the quantity of water expelled by them determined their speiii fie gravi- 
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EXAJffFLES. 

13. How many ffallons of water must be mixed with wine at 
$ 1.50 i>er f^allon, &o as to fill a vessel containing 100 gallons, 
that it ijia^ be sold at 1.20 per gaUon ? 

{7ils fala. gals gdlf>. 

30 150:100 ;: 30: 20 water) a 
1^ 150 : 100120; 80 wine 

150 

14. A merchant has sugar at 8 cents, 10 cents, T2 cents, and 
20 cents per pound ; with tliose he would fill a h^shead that 
would contain 200 poundt^ How much of each kind niubt ho 
take, that he may sell the mixture at 15 cents per jiound tV 

Ans. 33^lbs. pf 6,10, and id cts., and lOOlbs. of 20 cts. 




1 ** * • 

• Section LXX. 

PERMUTATIONS AND COMBINATIONS. 

Tjik permutation of quantities is the fallowing how many dif¬ 
ferent ways the order or posuinn of any given nuiuU r of things 
may* be changed. ^ 

The combination of qu.iiitities i •. the show ing how often a 
loss number of things cnti be taken out of a greater, and com¬ 
bined togclhoi, without con&idering their places or the order 
they stand in. 

^ CASE I. • 

To find llie number of permutations or changes that can bo 
made of any given number of things, all di/rerent from .each 
other. ' 

Rule. — Mulhply all tlie terms of the natural series of nunOnis^fiom 


lios-, fioin Miliirh', nnd their weights, the exact qitantities of gold 

and alloy in the erown in.iy bo dctomiined. 

SiippohO the w< ighl of eai li frown to bo 10 pounds, and that tho water 
e^|M [I* d by the coppt r was 02 pounds, by the gold poii.'KU, and by thca 
ronipouiid crown bl pounds wJiat will be tlic quantities of gold and al- 
loj in the rrown ^ * 

The rales of the simples are 92 and 52, and of tho compound bl; thero- 


foie, 

,. C 92—i 12 of roppor, 40.10 
^ { G2—' 26 of gold, 40 :10 


12 : 31bs. of copper \ 
28.71bs. of gold J 


Answer. 
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. 1 ' < 

1 wp to the given number^ fxnivnually together^ and (kt last product will 
he tlte answer reijuired. 


This rule may be illustrated by inquiring how many differcni 
numbers may be formed Trora tlie figures of the following 
number, 789, making use !of th4 three figures in each number. 


OPERATION. ^ 

789, 798, 879, 897, 978, 987. 

It will be perceived; ^hat six are. all the permutations the 
above number will admit of. By adopting the rule, wc find the 
same answcj;. 

1X2x3 = 6^ns. 

1. *How many changes megL rung on 6 bells } 

. ' ora a^ ^^oN. . 

1X2X3X4XS Xo = 720 changes,. Ans. 

2. For how many days can 10 persons J^placed in a differ¬ 
ent position'at dinner.^ ■ \'''Ahs. 3628800. 

3. How many changes maybe rung^on'12 bells, and how 
long would they be in ringing, supposing 10 changes to be rung 
in one minute, and the yeiw'to con^jOf 365 days, 5 hours, and 
49 minutes,^ Ans. 47w301600^^d 91y. 26d. 22h. 41m. 

4. How many changes or variations will the letters of the 
alphabet admit of ? Ans. 4032914611266056355840000qp. 


CASE II. 

Any number of different things being given, to find how 
many changes can be made out of them, by taking any given 
number of quantities at a time. 

Rule. — Take a scries of numbers, lie ginning at the number of things 
given, and decreasing by \, to the number of gyanfitics io.i^ taken at a 
time; the ^^duct of all the terms will be the answer reyw^d. 

Illustration. — The above rule may be illustrateolby inquiring 
how many different numbers can be made by a selection of any 
three figures^from the following number, 1234:' 

OPERATION. 

123,124,1^, 134,142,143, 213, 214, 231, 234, 241, 243, 
312, 3i4, 321, 341, 342, 412, 413, 421, 423, 431, 432. 

By examinin^^e above, it will be perceived that there are 
24 different numbers or permutations; aftdithis number may 
be obtained by multiplying the number of things given, 4, by 
the next lower number, and that product by the next lower, and 
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SECT Lxx 1 PERMUTATIONS AND COMBINATIONS 

A* 


*,() continuing the mulUplictftions as many limes there are 
tlun^s to be taken at a time; and the things to be taken at a 
lime arc 3 , wc therefore find the continued product of tlie first 
ihicc niinibc i-s, lx ginning at 4; thu6, 

1 X 3 X 2 c=: 24 Answer. 

\mr —The questions under this rule nier to permiitatums and not 
r III bill 111 I ins 

r> 1 low many changes cail be lung witli 4 bells out of 8 ^ 

01 1 KATlO'I 


8 X *7 X 6 X changes, Answer 

0 JIow many words otm be made with 6 Ictti is out of 2{> of 
the alphabet, admittU9g a word || 3 M^t be madi iioni eonsonants? 

Ans, 1057bab00. 



CASE III 

To find the nurll^ of combinations of any given numbc'f of 
thin 1 , all diflorcnt one from anotlier, taking any given number 
vit I time, without rcfeicnct to their ari anjnment 

III LE — Take the vues 1,m 3, 4, dCo;! w/* number to be taken 
at a i mt, and JmJ llu prulvct of all tlec fCra/s • 

la! a SfiKs of as many terms, dtatasin^ bif 1 ft m the ,pnn nufh~ 
ft out of V. huh the election is to h made, and Jtnd th jooduet oj all 
tut rms . • 

Dnidi the la^t produet by flu fen met, and th /Uotiint uiU be the 
numJei re/Hired • 

7 I low m uiv tonibiiiations can llicie be of any thicc let- 
tcis of the alphihet out of my four h tUrs, without reftience to 
tlicir arranfTtmcnt or permutations 

Illustiation —By eximiiimg four letteis, a, b, c, d, wc find 
they will admit of only four combmalions Thus, abc, abd, 
u(l, b( d. A^d this numbei can be asctitamed in the following 
111 inner —1X1^X3=6, 4X3X2 = 21, 21-j-6 = 4, 
I he iiuinhi 1 of c ombiiiations 

H Ilow many combinations can be made of 7 Itlfeis out of 
10, the letters all bemg diffeient ^ Axis. 120. 

OPFIIATION • 

1X2X3X4X5X6X7' = 5040 ; 7 bemg the number 
taken at a time. 

10X3X8X'7X6X5X4 = 604800 = same number 
fiorn 10 

604800 -T- 50 iO = 120 Ans. Number of combmations. 

24* 



282 


LIF^INSURANCE. [sect. lxm. 

CASE \y. 

m 

To find the compositions of any number of things, in an 
equal number of sets, die dungs being all difibrent. 

Rule. — Multiply the nuni^ of ^things in every set continually to- 
gether^ and the product will be the answer required. 

9. Suppose there are 4' companies, in each of which there 
are 9 men; it is required to'find how many ways 4 men may bo 
chosen, one out of each company. 9x9x9x9=i 6561 Ans. 

10. There are 4 companies, in one of which there are 6 men, 

ifi another 8, and in each of the otli^'two 9 men. What are 
the choices, by a composition of* 4’dren, one out of each com¬ 
pany.^ ^ Ans. 3888. 

11. How mtiny changes a^mere i^h throwing 5 dice ? 

Ans. 7776. 

^ ’ 

Section 

' LIF^fevstljlNCE. 

Insurance on life is,a contract, which stipul|^l^^|||^for the pay¬ 
ment of a certain sum of money on the death individual, 
•in consideration of the immediate payment of a specified sum, 
or more frequently of an annuity, or annual premium, to be 
continued during the existence of the life insured. Contracts 
of this kind are of immense importance to society. Every, 
man whose income depends on his own life or exertions, and 
on whom others are dependent for support, must be sensible of 
the advantages of arrangements by means of which, at a small 
sacrifice of imme(|iate comfort, he is enabled'^j^fectually to 
provide against the' casualties of life. Though nothing can be 
more uncertain than the continuance of an individual life, yet 
nothing is mpre invariable than the duration of life in the mass; 
consequently, the exact value of life insurances can be calcu¬ 
lated without any uncertainty whatever, and a man by effecting 
an insurance secures to his family, against risk of accident, the 
advantages thej^would have from ‘enjoying his exact proportion 
of the average duration of life. Such transactions provide 
against destitution, and lend directly to thC' accumulation of 
capital. No wise man will therefore neglect to provide against 
contingencies. 




tECT.Lxii.] LIFE 1NSUKAI4CE 283 

Tyio following table from Milne’s Treatise on 1^ Valuation 
of Aniidilics and Assurances (Vol. II. p. 565) shews the “ex¬ 
pectation of life ” at every ago, a^ording to the law of mor¬ 
tality at Caili^>lc. ^ ^ 

Expectation of Eife. 



i iiimi 

1 A-e 

hi^kuiioii 


1 XjJCCUlllOIl 

Ako 

bxiN.cutioii 

u 

.1^ 72 

1 2G 

37 14. 

'■or 

19.68 

78' 

6.12~ 

1 

44 OB 

127 

36 41 

53 t 

18 97 

79' 

5.80 

2 

47 05 

2S 

35 60 

54 

18 28 

80 

5 51 

:i 

40.82 

29 

35.00 

55 

17.58 

81 

5 21 

t 

30.7C 

30 

i#4.34 

56 

16 89 

H2 

4 93 ^ 

Ti 

51 25 

31 

*38.68 

57 

16 21 

83 

4 65 * 

0 

01.17 

32 

33 03 


15 55 

HI 

4.39 * 

i 

50.80 

33 

32.36 i 


14 92 

85 

4 12 

a 

50.24 

34 

31.68 ^ 

60 

14 34 

hC 

3 90. 


45.57 

35 

31 00 

61 

13 82 

87 

3.71 

10 

48 82 

ISt 

30 32 


13 31 

88 

3 59 

11 

48 04 

37^ 

29 64 


12 81 

83 

347 

12 

47.27 

38 

28 96 

64 

12 30 

90 

3 28 

13 

46 51 

39 

28 2B 

o;* 

11 79 

91 

3 26 

It 

45 75 

40 

a7,6i 

66 

H 27 

92 

3 37 

ir> 

45.00 

' 41 

mj 

67*. i 

^ 10 75 

93 

34S 

16 

44 27 

1 42 

2634 

68 ’ 

10 23 

9^ 

3.53 

17 

43 57 

43 

25 71 

C9 ' 

' 9 70 

95 

3 52 

ItJ 

^42.87 

1 44 

25 00 

70 

0 10 

tiO 

3 46 

It) 

’42*17 

45 

24 46 

71 

* c ()5 

1 97 

3 28 

20 

41 4G 

46 

23 82 

72 

h 1(» 

! 

3 07 

21 

40 75 

i 47 ■ 

23 17 

73 

7 72 

1 99 

2.77 


40 01 

4S 

22 50 

71 

7 33 

100 

2 28 

23 

30 M 

49 

2I.HI 

i 

7 01 

101 

1.79 

21 

38 50 

1 .50 

21 n 

70 

6 00 

102 

1.30 

25 

37 hG 

1 bl 

20 39 

77 

6 40 

103 

0H3 


By the above table it will bo perceived, tliat tlie average 
age to whteji 100 persons will live from birtli will be 
years, and that 100 persons having attained the age of 35 yi’ars 
will live on an average 31 years longer; and the average time 
which 100 persons will continue to live, after the age V 100 
years, is 2^^% years. Taking the above table a% the basis of 
their calculations, various lifo-iusurafico companies have been 
formed, whose tables or rales of insurance vary According as 
they charge a greater or Iqss per cent, on their capital. We 
have selected two tables from those used by the numerous cor¬ 
porations which have been formed in the United States. The 
first is tlie one adopted by the Massachusetts Hospital Life In¬ 
surance Company, and the other by the New York Life Insur¬ 
ance Company. 
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Age. 

1 MoB'^acliusnt!). 

nHHHl 


HBH 

1 Year. 

7 Y rare 

10 Veare 

1 Year. 



■SB 

.82 

.84 

.85* 

.72 

.80 

1.53 

Bn 

.83 

,85 

’ .86 

.77 

.hS 

1.56 

B9 

.84 

.86' 


.84 

.90 

1.62 

17 

.85 

.87 

.88 

.86 

.!)J 


18 

.86 

.88 

.89 

'.89 

.92 

1.69 

19 

.87 

.89 

.90 

.90 

.94 

1.73 


.88 


.92 

.91 

.95 

1.77 

21 

C.89; 

.91 

.93 

.92 

.97 

J.82 

22 

.90 ‘ 

.92 

.94 

.94 

.99 

1.H8 

23 

.91 

’ .94 

.96 

.97 


l.!)3 

♦' 24 

.92 

.95 

.98 

-99 


1.98 

25 

.93 

.97, 

,99 

1.00 

;i.l2 

2 04 

26 

.95 

.98 

IM 

• 1.07 

1.17 

2 11 

27 

.96 . 

1.00 

1.03 

1.12 

■ 1,23 

2.17 

28 

.98 

1.02 

1.05 

1.20 

1.28 

2 24 

29 

MM 

1.04 


1.28 

. 1.35 

2 31 

?0 


1.06 

'*^.09 

1.31 

’ 1.30 

2.36 

:u 

KEm 

1.08 

1.11 

1.32 

1.42 

2 43 

32 

1.05 

J.IO 

1.14 

1.33 

1.40 

2.50 

33 

1.07 

1.13 

1.16 

1.34 

1.4H 

2.57 

34 

1.09 

1.15 • 

i 1.19 

i i.35 

1.50 

2 64 

35 

J.12 

1.18 ^ 1.22 

r 1.3G 

1.53 

2 75 

36 

1.14 

1.20 • 

1.25 

1.39 

l.,57 

2 HI 

37 

1.16 

1.23 

1.29 

1.43 

VP 

" 2,90 

. 38 

1.19 

1 27 

1.34 

1.48 

im^ 

3 05 

39 

1.22 

1.31 

1.39 

1.57 

1.76 

3 11 

40 

1.25 

1.35 

1.44 

] 69 

1,83 

3 20 

41 

1.28 

1.40 

1.50 

1.78 

1.88 

3.31 

42 

1.31^ 

1.46 

1.58 

1 85 

1 8!) 

,3.40 

43 

1.35 

*1.53 

1 66 

1.8!) 

1.92 

3.51 

44 

1.40 

1 61 

1.75 

1.90 

1.94 

3.63 

45 

1.47 

1.70 

1.85 

1.91 ‘ 

1.9G 

3.73 

46 

1.54 

1 HO 

1 95 

1.92 

1.98 

3 87 

47« 

102 

1.90 

2 07 

1.93 

1.99 

4.01 

48 

1.71 

2 01 

2.20 

1.04 

2.02 

4.17 

49 

1.81 

2.14 

2.34 

1.95 

2.04 

4 49 

50 

1.91 

2.27 

2 49 

1.96 

2.09 

4 00 

51 

2.03 

2.42 

2.65 

1.97 

2.20 

4.75 

52 

2.f6 

2.58 

2.83 

2.02 

2.37 

4.90 

53 

2.29 

2.75 

3.03 

2.10 

2.59 

5.24 

54 

%44 

2.94 

3 24 

2.18 

2.89 

5.49 

55 

2.60 

3.14 

3.47 

2.32 

3.21 

5.78 

56 

2.78 , 

' 3.36 

3.72 ’ 

2.47 

3.56 

6 05 

57 

2.96 

3.61 

4 00 

2.70 

4.20 

6.27 

58 

3.17 

3.H7 

4 29 

3 14 

4.31 

6 50 

59 

3.39 

4.17 

4 (>2 ' 

!$ 67 

4 63 

6.75 

60 

3.64 

4.48 

4.97 1 

4 35 

4.!)1 

7.00 
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LIFE INSURANCE. 


* W 

The preceding table shol^ at rate a hundred dollars 

may ho insured on a person’s life for one year, for seven years, 
ten years, and for life, at any'age from 14 to 60 years. Thus, 
a man who is 42 years old, and vtrho wishes to obtain a life 
insurance, in Massachusetts fdjl^ne year, for $ 100, must p^y 
$1.31, and in the same proportion for a larger sum. And, if he 
Mould obtain a life insurance in New York, he must pay aimu- 
ally $3.40 on every hundred dollars for which he obtains ixi^r* 


ance. 


EXAMPLES. 


1. W'hat premium will ^ Massachusetts Hospital Life insup^ 
ance Company require fot^Athe insurance of a life for 1 year 
for $1728, the person being 30 of age ^ Axis. $17.45. 

OPERAtilftr. 

$ 1728 X .0101 =3 $ 17.45 Ans. 

Note.— As the jAeinium is $ 1.01 ojyA 100, the sum insured must be 
niuitipiicd by 1)101. ' jf • 

2 What amount of premium must James Kimball pay at the 
above office to effiect an insurance on his life for 7 years for 
$ 6000, his age being 53 years ? ^. Ans. $ 220. 

OPtllATTON.'**^ • 

^ $ 8000 X .0275 = $ 220 annually, Ans. 

3. John Smith, 60 years of ago, wishes to engage in a very 

pjofitable speculation, and, being destitute of the necessary funds, 
he effects an insuraiice*on his life for 10 jears, for $78,000, at 
the office of the above Compahy. Required the amount of the 
annual premium. Ans. $ 3876.60. 

4. What will bo the premium per annum for insuring a per¬ 

son’s life, who is 15 years old, for $2000 for 7 years, at the 
New York Life Insurance Company ? Ans. $ 17.60. 

5. A gentleman 45 years of age, being bound on a long<ind 
dangerous voyage, and washing to secure a competence for his 
family, obtains an insurance fur life at the above office in New 
York, for $ 12,000. By an act of Providence, he dies before 
tlie end of the third year. What is the net gain to Jiis family ? 

Ans. $ 10,657.20. 

6. John Swan, 20 years old, effects an insurance* for life at 
New York, for $10,000, for which he pays an annual premium 
of ^JJ per cent. If the insu/ance Company loin the premium 
at 6 per cent, compound interest, and Swan should die at the 
age of 60 years, who will gain by the insurance ? 

Ans. Company will gain $ 17,392.86-|“« 

Note. — All premiums are paid annually and in advance 
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Section LXXU. 


POSITION. 

‘ 

Position is a method of performing such questions as cannot 
be resolved by the (Common direct rules, ^d is of two kinds, 
called single and double. 

u 

SINGLE POSITION. 

• V 

Single Position teaches us to resolve those questions whose 
results are proportional to tlieir suppositions. 

Rule. — Tale any number andtferfonn the saim optrahons with it 
as are disirablc to be ptrformid $h the qwestion. Then say^ as the remit 
of the opcriUion is to the position, ,so is the nsult in the question to the 
number required. 

' EXAMPLES. 

1. A schoolmaster being asked how many scholars he had, 
replied, that if he had as many mor^ os he now had, and lialf 
as many more, he shoij^'have of how many did his 
I school consist } 

Suppose he had 6d As 150 : 200 :: 60 

Then, as many more 60 60 • 

Half as many more ^ g,, 

150 12000 

By analysis. — By having as many more, and half as many 
more, he must have 2} times the original number; therefore, 
by dividing 200 by 2^, we obtain the answer, 80, as before'. 

Note. — ll.iving porformed .ill the (ullowlng questions by position, tlie 
student bhuuld then perform tlieiii hy analysis. 


150 )12000 (SO scholars, Ans! 


2. A person after spending ^ and of his money had $ 60 

left; what had he at first ? Ans. $ 144. 

3. What number is that, wbich, being increased by and 

of itself, tKe sum sh U1 be 125 ? Ans. 60. 

4. A’s ^0 is double that of B, and B’s is triple that of C, 

and the suin of all their ages is 110. What is each person’s 
age ? i»v Ans. A’s 84, B’s 42, C’s 14 years. 

5. A person lent a sum of money at 6 per cent., and at the 

end of 10 years received the amount $ 560. What was the 
sum Icnt.^ Ans. $350. 
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* 

G. Seven ciglitlis of a certain numltcr cxeccd ^ by 81; what 
is the number ? . * ^ joq^ 

7. VVliat nuinbci! is that whose | exceed ^ by 2^ ? 

Ans. 87, 

DOUBLE Position.* 

Double Position ^aches to resolve questions, by ma^g • 
two suppositions of false numbers. 

Tliose ipiesUons in which the results are not pzpportional to 
thf-jr positions belong to tliis rule. 

}? I LP. — Take any two cotwenient nun>bcrSf,and yroccrJ ii ith each oc- 
rnnJiii^ to tin condttions of the r/uestton. Find how muth the results 
an dijfertnt from the result in the g^tio^,^MuIti}>h/ lath of the errors 
by the contra supposition, and fina the sum and dijffrtmr of the vrod- 
vets If the errors are alike, divide the dijfinncc of the proUufts Inj the 
diffreMC of the errors, and the qvotien} will be the nn^wir. If the er- 
roi s are unhkr, divtiie the sum of the fii^duUs by the s\im'of the errors, 
anil the tjvotunt will he the answer. 

jSoii,. — The errors are saiil lobe aliUe wlien llioy are bolb loo CTeal, 
or bntli too hiuall; and unlilvo whuu one ib tou grt al and the otliei too litllu. 

^ EXAMPLE^ 

1. A lady purchased a piece of silk for a gown*al 80 cents 
per yard, and bning for it al MO cents per jaid ; the gown and 
lining contained 15 yanls, and the price of the wliolo was 


$ 7 . 00 . Itow many ^aids were iIh re of r .u li 

Suppose G \ .lr^l^, of silk, value $ i.80 

Sht must llitn have 9 \ards of lining, value 2.70 

Sum of I heir values, *S 7.,50 

Wliieh should have been 7.00 

So tlic first error is 50 too much, -4- .50 

r 

Again ; suppose she had 4 yards of silk, value $ 9.20 

Then she must have 11 yards of lining, value 9.90 

Sum of their values, ^ $6.50 

Winch should have been 7.00 

So Uiat the second error is 50 too little, » — .50 


* TliM rule H founded on life «!iipposiTion, (bat tho first f rror is to the 
second ns the difbn nee between the true iiiiil fust supposed number is to 
the diflVrtncc between tlio iruo and ietoml biipposed iminiMi. When 
tins IS not the cose, the exact answer to the quustJon<i cannot bo finiiid iiy 
this rule 
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First supposiUdn^multiplidif by last error. 
Last supposition multipli^d'l^ iifSt error, 

Add tHe products, because 


500 

15 


^ 50 + 50 = 5 yards'of sik, > * 
—5 = 10 yaffts of lining,^' ) 


6X50=3.00 
4X50 = 2.00 

$5.00 

5X 80= $4.00 
10 X 30 = 3.00 

Proof $ 7.00 


By An8l3rAs. — As the and lining contain 15 yards, and 
cost $7.00,>1|be average price per yard is 46§ ; and this taken 
from 80 leaves and 30 taken from 46^ leaves 16§ ; and 
as the quantity of mklg will be to'^diat of the silk as 33^ to 
16^, it is therefore evident that the quantity of lining is twice 
the quantity of silk. Wherefore, if 15, the mimber of yards, be 
divided into three parts, twp of those parts (10) will be thr 
ni^ber of yards for the lirang, and' the other part (5) will be 
the yards for the silk, as be&irc. 

Note. — The^ikudent should‘j^rform each question by analysis. 


2. A and B invested equal sums in trade; A gained a sum 
equal to ^ of his stock, and B lost $ !^5; then A's money wts 
double that of B’s. Wha|.idid each Invest > Ans. $ 600. • 

3. A person being asked the age of each of his sons, replied, 
that his eldest son was 4 yditib o|der than the second, his second 
4 years older than the -tliird,* hb third 4 years Older than the 
fourth, or youngest, and his youngest half the age Of the oldest 
What was the age of each of his sons ? " 

Ans* 12, 16, 20, and 24 years. 

4. A gentleman has two horses and a saddle worth $ 50. 
Now, if the saddle be put on the first horse, it will make his 
value double that of the second horse ; but if it be put on the 
second, it will make his value triple that of the first. What was 
the Value of each horst* ? Ans. The first $ 30, second $ 40. 

5. A gentleman was asked the time of day, and replied, that 
f of the time past from noon was equal to of the time to 
midnight. What was the timeAns. 12 minutes past 3. 

6. A and^ have,the same income. A saves of his, but 
B, by spending $100 per annum more than A, at the end of 10 
years finds Aimself $ 600 in debt. What was their income ? 

Ans. $480. 

7. A gentleman hired a laborer* for 90 days on these condi¬ 
tions: that for every day he wrought he should receive 60 
cents, and for every day he was absent he should forfeit 80 
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o(‘iits. At the expiration of the term ,he received $ 33. How 
in:iiiy days did lie work, and how rauriy days was he idle ? 

Ans. lie labored 75 days, and was idle 15 <lays. 

The following question, with sdme v^iatioii in the language, 
is taken from Feim’s Algchi’a, Jt is^;|>C;lieYcd, howev- 

(U', lliat Sir Isaac Newton was thiS author of it. 

8. If 12 oxen eat.3^ acres of grass in 4 weeks, and 21 oxen 
cut 10 acres in 9 weeks, how many oxen would it ;requiTe to 
cal 24 acres in 18 weeks, the grass tp he growing uniformly ? 

Ans. 86 oxen. 

OPERATION nv ANALYSIS. 

Each ox eats a certain qiiantity in each week, which wo may 
siippese to be 100 pounds ; and of the whole quantity eaten in 
each case, a part must have alreitrfy grown during the time of 
eating. . 

Then, by the lirst conditions of the question, 

12 X 4 X 100 = 48p01bs. = whole quantity on 3 J acres for 
■1 weeks. * 

d8()0 -T- 3^ = 1440]bs. = whole quantity on 1 acre for 4 weeks. 

the second conditions of the question, 

21x9X 100 =: ]8900lbs, = whoJb'quantity on 10 acres for 
9 w'ooks. • • 

18900-i-10 ±= 18901bs. = whole <|uantity on 1 acre for 9 
W'eek.s. - • , 

1890 — 1440 =■ 450lbs. = the quantity grown on an acre for 
9 — 4 = 5 weeks. • 

450 -i- 9 — 4 = OOlbs. = the quantity which grows on each 
acre for 1 week. 

90 X 3'^ X 4 = 1200lbs. = quantity grown on 3^ acres for 4 
weeks. 

4800 — 1200 = 36001bs. = original quantity of grass on 3^ 
acres. • 

3600 -i- 3J- = lOSOlhs. = original quantity on 1 acre. 

Then, by the last condition of the question, 

24 X 1080 = 2592Qlbs, = original quantity on 24 acres. 

24 X 90 X 18 = 388801bs. = ([uantity which gi»ws on 24 
acres in 18 weeks. 

25920 4- 38880 = 648001bs. = whole quantity or^ 24 acres ^ 
for 18 weeks. 

64800 -i- 18 = 36001bs. ='quantity to be eat from 24 acres 
each week. 

3600 -H 100 = 36 = number of oxen required to eSit the 
whole, and the answer to the question. ^ 

N 25 
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9. There is a fish whose head weiglis 15 pounds, his lail 

wcighs.as much us hia head and ^ as much f»s his l>(»dy,aiul lu, 
body weighs as much as his head and*^tad. AMiul was tin* 
weiglit of ihe fi>h ? A ns. T^lhs. 

10. Su])puse a clock lo have an hour-hand, a unnule-ljand, 
and a second-hand, all turning on the same centre. At 12 
o’clock all the hands are together and point at 12. 

(1.) IJow long will it bo before the second-hand will be lui- 
tween the olher two hands, and at equal distance's from each ? 

** Ans. OO/jVf seconds. 

(2.) Also before the minute-hand will be equally (lislant be¬ 
tween the other t\Vo hands? Ans. filj;^ ' s'*coiuk. 

(3.) Also before the hout-haiid will he e(|ually (hsiaiii be¬ 
tween the other two hands ? Ans. 59 ^ } seconds. 


Section LXXIIL 

EXCHANGE. 

ExcnA|?GE is the actdjf payitig or receiving the money of one 
country for its equivalenljn the money of another country, by 
means of Bills of Exchiii^e. Tliis opcratic»n, therefore, com¬ 
prehends both the re?luction of moneys and the negotiation of 
bills. It determines the comparative value of the currcncu'S of 
all nations, and shows how foreign debts are discharged, lf)ans 
and subsidies paid, and other remittances made from one coun¬ 
try to another, without the risk, trouble, or expense of transport¬ 
ing specie or bullion. 

• 

BILLS OF EXCHANGE. 

V 

A Bill of Exchange is a written order for the payment of a 
certain sum of money, at an a])pointcd time. It is a rncrcsmtile 
contract, in which four persons are mostly conccnied ; viz. 

1. The 4>rawcr, who receives the value, and is also called the 
maker and seller of the bill. 

2. Thcuperson upon whom the bill is drawn is called the 
drawee, Hfe is^also called the acceptor^ when he accepts the 
bill, which is kn engagement to }»ay it when due. 

3. The person who gives value for the bill, who Is called the 
buyer^ taker, and remitter, 

4. The person to whom it is ordered to be paid, who is called 
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tlio payec,^ and who may, by indorsemeint, pass it to any other 

]\Tost mofcantilo payments are made in Bills of Exchange, 
^vilIch gt;!)f'rallv pass irom liana to hand, until due, like any 
olht‘r ciiciilalmg inediiirn ; and, the person at^any time has 
a hill in liis possession is called the hqjder. 

U'hon the holder of a bill disposes of it, he writes his name 
on the hack, which is called indorsing; and the payee should 
1 k‘ the first indorser. If tlic bill bo indorsed in favor of any 
{larticnlar person, it is called g. special indorsement; and the 
jifTson to w hom it is ihusimade payable is q&lled the indorsee, 
^^ho must also indorse ihq bill if he negotiates it. Any person 
may indorse a bill, and every indorser (us well as the acceptor, 
fpf jiayee) is a security for the bill, and may therel'ore, ho sued 
for riayment. 

■ J k ' 

riie term of a bill A;aric.s according to the agreement between 
the parties, or the custom of countries. Some bills are drawn 
at si:'Mt; others, at a certain nmnher of days, or months, afler 
sig.jl or after date ; and some, at usance, which is the customa¬ 
ry or usual term between, ditlerent pia-'es. 

Days of grace are a certain nuinbpr of days granted to the 
acceptor, after the term of a bill is expired. I'hree days are 
usually allowed. 

In reckoning when a bill, payable j^ftor date, becomes duo, 
the day on which it is datcil is not included ; and if it be a bill 
payable after sight, die liay of jirescntmont is not included. 
Wlien llic term is expressed in months, calendar months are 
uiiderslnoi!; and when a month is longer than the preceding, it 
is a rule not to go in the cohipiilalion'inti) a tliird month. 

'J'hus, if a hil! he dateil tlie ‘29th, IlOth, or JIlsl of .Tanu- 
t'.rs’, and pawih'i' one month after dale, the li'riu ojpially expires 
on ihi! last day of Fehruarv, to which the* daj'S of grace yiiist, 
of course, he added; and tliereforc the bill becomes djue on 
the 3d of March. 


’•25, 


1835. 


Form of a Bill of Exchange. 

Boston, Scptcmbei' 

Exchange for £5,000 sterling. 

At ninety‘days’ sight of this, my first Bill of E.xc^iange (sec* 
ond and third of llie same tejnor and date unpaid), pay to James 
Ayer, or order, five thousand pounds sterling, witli or without 

funl.cr mlvicc. L. French. 


Messrs. Dana & Hyde, 
Merchants, Liverpool. 
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ACCEPTING BILLS. 


When a bill presented for acceptan^p it is generally left 
till die next dayj"; and the pomi^on’way dr^cceptiiig is for the 
drawee to wrf 


name! nt bottom, or across the body of 
ord accepi^i 



the bill, with 

■ When two or mpr^ persons 
ance of on^, binds all the others, 
trade; but if it should be.'made known to the person who ro- 


)iis are in, nartnjMship, the accept- 
hers, if^ th^bfll^cfinceriis their joint 


eoives the hid tliat it coneerns the acceptor oi\ly, in a distinct 
interest, he ulttnt;, as acceiHOr, can bi^^ljsued. 

A clerk or servaiWmay accept a bj|l for his master, when he 
haS" authority for that purpose ; if^'fie usually transacts busi¬ 
ness-of this nature for him ; and his acceptance binds the mas¬ 
ter. But if the bill be drawn nominally on the soryant, direct¬ 
ing him to place it to the account of ^is matJter, and if the sdr- 
vant should accept it generally, without ^ifecifying that he does 
it for his master’s account, llie acccptallce binds tlic servant 
only, and not his employer. 

When a bill is drawn for the account of a third person, aijd 
is accepted as such, and he fails without making provision for 
its payrnentt, the acceptor hnust discharge the bill, and can have 
no recourse against the drai^. 

A bill may-be accoptjid to be paid at a longer period tlian is 
mentioned in the bill, or to pay a part of iJhe sum only ; such 
an acceptance is binding^ on him who madol^t; but the holder is 
at liberty to take it as it is offered, or to' act as if acceptance 
had been entirely refused. 


INDORSING BILLS. 

Bi|,ls payable to bearer arc transferred by simple delivery, 
and yuthout any indorhcment ^ but in order to t^nsfer a bill 
payable to order, the holder must express his order of paying 
to another person, which is always done by ah indorsement. 

•An indors^imbnt may be blank or special. A blank indorse¬ 
ment ponsists only of tbe indorser’s name, and thie bill becomes 
then tmnsfembic by simple delivery; a sprrilil indorsement 
brders ‘ the money to be paid lo some particular person, or to 
his order; a blank indorsement in«iy always be filled up with 
any person’s name, so as to make it special. 

An indorsement may take place at any time after tlie bill is 
isshed, even after the clay of payment is elapsed. 



•XCT. LXXIll.J 


EXCHANGE. 


293 


A person who receives a bill with a blank indorsement may 
take it iOS indorsee, negotiate it ag{un,or demand payment on his 
own account, or he;receive the money as |igent, or for the 
account of the indotteer; and the latter, notwithstanding his in¬ 
dorsement, may still appear as holder in ai^actipn against the 
drawer or aeoeplor. ‘ ^ ^ 

A special indo^cmen|,need not contain the words to order^ 
and the bill is negotiable; it may also be restrictivt^ giving au¬ 
thority to the indorsee to receive the money for the indorser, 
but n(>t to tninsfer the bill again to .another. • 

An indorsement for of the money oply is not valid, ex¬ 
cept wi!h regard to him;tyho makes it. iThe drawer and ac¬ 
ceptor arc not bound by if.^ 

When -the holder of a bill dies, his executors may indorse it; 
but by so doing they become ansAvcrable to their indorsee 
personally, and not as executors. 

PROTESTING BILLS. 

When acceptance or payment has been refused, the holder 
of the bill should give regular and immediate notice to all the 
parties to whom he intends to resort for paj^ent,; and if, on 
account of unnecessary delay, a loss should, be incurred by the < 
failure of any of Iho parlies, the holder must bear the loss. 

With respect to tlie manner in whicTi notices of non-accepl- 
anen or iion-payjTieh^ O’O to be given, a diflcrcncc c.xists be¬ 
tween inland and foreign bills. 

1^'or foreign bills a protest is indispensably iioccssaiy; thus, 
a public notary i.s to ap|)ear with the bill, and to demand either 
acceptance or payment; and, on being refused, he is to draw 
up an instrument, called a protest^ expressing that acceptance 
or payment has been demanded and refused, and that the liold- 
cr of the bill intends to recover any damages which he may 
sustain in consequence. This instrument is admitted in foreign 
countries as legal proof of the fact. 

* It is customary, as a precaution against accidents or miscar¬ 
riage, to druAV three copies of a foreign bill, and*to send them 
by different posts. I'hey are denominated the firsts second^ 
and third of exchange ; and when any one of tffem is pai^ 
the rest become void and of* no value. When the acceptor of 
a bill becomes insolvent, or absconds before the term of pay¬ 
ment is expired, the holder may cause a notary to demand bet¬ 
ter security, and, on tiiat being refused, to protest the bill for 
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want of it. In such cases, however, the most general practice 
is to wait the regular time, till the bill becomes due. 

The damages incurred by non-acceptajra and non-payment, 
besides ipitere^ylconsist usually ”Df the ^xrallmge, or rcexchangc, 
commission, gji t^pgs ttfgc toge^er? with the expenses of protest, 
and inlerest.W''13^ exchan^C^s reckoned according to the 
course at sight from the plroe where^^the protest is made to 
the place where thsf bill is to be paid By the^rawer; and, if it 
be not paidHherc, the exchange is then reckoned from the same 
place to thati where the bill is paid, and also double commis¬ 
sion. The interest .coSfhmeiifees from .|jie-day wlfien the demand 
was made. *' 

RECOVERING BILL8.- 

The drawer, acceptor, and even indorser of a bil^arc equal¬ 
ly liable to thg payment of it; and thouglt the holder,can have 
but one satisfaction, yet, until such satisjfifeon is actually had, 
he fnay sue any of them, or all of them^ither at the .same 
time or in succession, %nd obtain judgment agf^t them all, 
till satisfaction be made. , Proceedings cannot bis staid in any 
action except on payment of the debt and costs, not only in that 
action, but in all the others ijn which judgment has not been 
obtained ; and though the principal sum S^uld be paid by one 
of the parties, still costs m?jty be recovered in the several ac¬ 
tions against ibo odicrs. , ' ■ 

When acceptance is refused, and the bifl is returned by pro¬ 
test, an action may be Commenced immediately against the 
dratver, though the regular lime of payment be not arrived. 
His debt, in such a case, is considered as contracted the mo¬ 
ment the bill is drawn. if before the bill is returnc-d the 

drawer should become a bankrupt, the debt was contracted be¬ 
fore the commission of bankriiplcy look place. 

Notking will discharge an indorser from his ciig^emont but 
the ab^luto payment of the money; not cvep a judgment re¬ 
covered against the drawer, or any previous indorser, or any 
execution aga^inst any of them, unless the money be paid in 
consequence. 

>- iNLAND EXCHANGE, OR DRAFTS. 

By Inland Exchange is understood the act of remitting hills 
to places in the same country; by which means debts are dis¬ 
charged more conveniently ^an. by cash remittances. 
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Suppose, for example, A, of Boston, is creditor to B, of Balti¬ 
more, $100, and C, of Boston, debtor to D, of Baltimore, $ 100, 
bt)ih these debts Jay be discharged by moans of one bill. 
Thus, A draws fdl^is'sum oh B, and ,sellsa||s bill to C, who 
remits it lo U, and the latter f^eives theh^npynt. when due, 
from B. Here, by a transfer of Jlaims, thWloliOT nebior pays 
ilt(‘ Boston creditor; and the Baltimore ^ebtor .the Baltimore 
fieditor; and no money is sent from one place to the other, 
'rix,* same would take place if D, of Baltimore, drew on C, of * 
Boston, tmd sold his bill to B, of Baltimore, who should send it 
to A, of Boston; the ,e|rect, in ^either c^e, being mereljf a 
transfbr of debtors and (Creditors"' 

Nwte. — In this operation, A islho drawer and sclhr^h the drawee 
and aceepitrr, C the bui/er and remittery^^ D the payee, if his name be 
mentioned in the hill ;,a‘nd he is theAocifer'when he receives the hill from 
A. VVhen jp, or any other bolder, presents the bill for acceptance or 
p.iyuiem, he is calh'd llie*/»rrs'r;ttn;r. « 

By the foregoij^lfexaniple, it appears that reciprocal • and 
eq ’-il debts duo between two places m^y bo discharged withoujt 
rjinilling speglie; and it may bo supposed that such an opera¬ 
tion is of equal convenience to all parties concerned ; but when 
the d(;bts are unequal, tlie advantage must be different, as tlic 
obligation of remittfinoe is no longermutual, bccaiflic the debt- ^ 
or place must pay ife balance, cither by sending cash or bills; 
and as the latter mode is generally preferred, an increased de¬ 
mand for bills must be the consequence, which enhances their 
price, as it would that of any oilier a^liclc of sale or purchase. 


PAR OF EXCHANGE. 

The Par of Exchange may be considered under two gen¬ 
eral hoi'uls ; vi/.. the intrinsic par and the commercial par, each 
of which admits ‘of subordinate divisions and distinctions., 

The intrinsic par is the. value of the rnoncfy of one country, 
compared M^h that of another, "With respect both to weight and 
fineness. *'■ 

The commercial par is the comparative value of the moneys 
of different countries, according to the weight, fineness, and 
market prices of tlio metals. 

Thus, two sums of different countries arc in^insically ttt 
par, when they contain nn^equal quantity "of the same kind of 
pure rnetal; and two sumsnf different countries are commer¬ 
cially al par, when they can purchase an equal auaiititv of the 
same kind of pure metal. 
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COURSE OF EXCHANGE. 

The Course of lExchange is the variabl43i|Hce of the money 
of one'%6^tryi^ibh is given for a fixed mfin of money of an¬ 
other cduntry j^mW^fter is c^||^d the 'certain, and the former 
the uncer^ofn.jincefas beford^^ted. 

When the market j)rice of foreign bills is above par, the ex¬ 
change is s^d to be favorable to the place that gives the cer¬ 
tain for the Uncertain. 

It should, however, be recollected, that when the exchange is 
faforable to a place, it is' only so to the buyers arid remitters of 
bills, but it is unfavori^le to the drawers and sellers. 

Thus, the interest of the remitter is identified with that of the 
place where he purchases the bill, and the -interest of the draw¬ 
er with that of the place where his funds are established, and 
on which he draws. 

It is naturafto inquire why such prices ^ considered favor¬ 
able‘or unfavorable, if the drawers and r^itters, whose inter¬ 
ests are opposite; arc natives of the same counti^ The usual 
answer is, that when the exchange is against a pli^, it becomes 
the interest of remitters to pay their foreign debts in specie in¬ 
stead of bills, and the exportation of the precious metals is often 
considered a national disadvantage. 

The fluctuations of exchange are occasioned by various cir¬ 
cumstances, both political and commercial. The principal 
cause is generally stated to be thb balance/)f trade; that is, the 
difference between the commercial exports and imports of any 
one country with respect to another. Experience, however, 
shows, that the exchange may -be unfavorable to a country, 
when the balance of tra^Jp is greatly in its favor; for the de¬ 
mand for bills must chiefl^ depend on the balance of such debts 
as come into immediate liquidation; that is to say, on the hal~ 
ance of payments. 

Besides, it does not follow that large exports are Always suc¬ 
cessful, or quick in their returns; and, even should it be the 
case, the balance of payments may still bo. unfavorable from 
political causes. 

When any alteration takes place in the coin or currency of 
a- country, tffe exchange will, of course, vary so as to keep 
pace or correspond to such alteration. This, however, cannot 
be considered a change in the price 'of bills, but in the money 
in which they are bought or sold. 

In times of peace the course of exchange seldom remains 
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lonji tinfavorable to any country, at least, beyond the expense 
tli.it iniglit be incurred by* the transportation of the precious 
mi‘tals ; for buljpmju is considered the unitfeal currency of 
merchants, and ex^ngc gives it circij^atioi^l^d thus Wnds to 
maintain the level of money thU^ghout tjUi cctomercial world. 

An unfavorable course of exchange inay, tneraore, bo cor¬ 
rected, either by the exportation of bullion, or the shipment of 
goods, — and another method sometimes oflers, negotiating 
bills through several places; but the latter remedy must fail if 
the e\chaiige^be univcrstilly unfavorable, * 

Fioiii what has been said of the dauses, both commercial 
<uid [lolitical, which produce the fluctuatioiis of exchange, and 
wliicli sometimes counteract or balance oach other, the follow¬ 
ing simple coiiclusS&n may be drawn;—that bills rise or fall 
in their prices, like any other salable articles, according to the 
proportion that exists between the demand and supply. 

' • 

GREAT BRITAIN 

Accounts arc kept in Great Britain in pounds, shillings, pence, 
and farthings, sterling. The principal coins are guineas, sov¬ 
ereigns, crowns, apd their fractional parts. . • 

The (tuinca —21 Shillings, sierliiig,— 5.07,5 * 

“ Sovereign -20 “ -- 4.84,6 

“ Crown = 5 “ “ ‘ 1,08 

The pound sterliiig, or sovereign, has dilTerent values accord¬ 
ing to circimistauccs. • 

The excluingo value is ^4.44^. 

Its legal value at the mint is ^ 4.86,6. 

It is received at the custom-Iiouse in payment of duties at 

$ l.si, 

lls commercial value is from $4.82 to $4.86; and ife value 
lb often greater in somepf the States than in ollu rs. The price 
of foreign coin in our market determines its value. 

The commercial value is generally about 9 per cent, more 
tb.an the exchange value. » • 

Tlius, tlic exchange value being g $4.41§ 

To which wo add 9 per cent, premium =- = .40 • 

The commercial vAlue will bo — $4.84| 

EXAMPLES. 

1. What must a merchant in Boston pay in dollars and cents 
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for a bill of 9765^. 1^. 6d. on Liverpool, the premium being 
9 per cent. ? ' Aus., $ 47,309.75-j-. 

2. K^ball, Jewett, & Co., of Boston, wJl^to purchase a bill 
of 187^ 10s^i^‘Liv§rj)Ool, U le preraiuim being 8^ per ccnt^ ; 
what will be tile cost of tiic bi]^^ Ans. 20,356£..4s. 6^tl.-f-. 

3. If I 9^ per cent, premium, what will be the amount 
of a bill on London which I can purchase for $ 81,727.75 ? 

'Aiis.l6,772.£. 16s.6(l. 

■ 4. John Jones, of Boston, has consigned a cargo of flour, 
valued at 17,C?)0<£., to B^bert Morrison, Liverpool, K. S. Davis, 
of Boston, who is about to import |nany valuable books, ha? 
purchased of .1. Jones a bill of exchange, at 6, per cent, premi- 
uln, for the value of the above flour. *^6 following is the 
form of the bill: — W* ^ 

Exchange for 17,000£. Boston, August 2d, 1847. 

Ninety days aflcr sight of this my finsLBjill of Exchange 
(second and third of the. same tenor and'i&c unpaid), pay to 
Bobert S. Davis, or ordesr, seventeen thousand pounds sterling, 
' with or without further advice. 

Jones. 

Eobert Morrison, Esq., *' 

Merchant, Liverpool. 

" What should be paid for the above bill 

, Ans. $ 80,088.88-1-. 

' FRAlfiPE. 

Accounts in France are kept in francs and centimes. The 
mercantile value of some - of the principal coins of France, in 
United States currency, is as follows : — 

The Double Napoleon or Louis, 40 francs, = $ 7.44 
“ Napoleon or I^uis, 20 francs, = 3.72 

“ Franc, 100 ce.ptimes,' '= .18f 

5. If a merchant in Boston shoulj: remil to Paris 172,000 

francs, exchange being IJ per cent-! ivhat will be' the cost of 
his. bill in United States currency ? Ans. $ 32,471.88, 

6. What must a merchant in New York pky for a bill on 

Havre for 76,000 frand^ the exchange being 5 francs 8 cen¬ 
times for a dpllar Ans. $ 14,960.62-|-. 

What is the vaj[ue of a bill on Paris for 79,000 francs, 
cxch^tt^ being 2 per cent, below pdr ^ Ans. ^14,400.12. 

Smith, of Boston, remits to Bordeaux ^17,280, the 
exchange being 5 francs 10 centimes for a dollar. Required 
the amount in francs. Ans. 88,128 francs. 
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AMSTERDAM^ 

Accounts are kepi in florins, stivers, and,pfennings, or m 
pounds, shilJhigs/^iM pence Flemish. 

IG Pfennings =1 Stiver, 

20 Stivers ' === i Flori^^r Guilder. 

^ or’e Sdvem,' """ \ “ ^ ‘ 

20 Shillings Flerpish, or 6 Florins, = 1 Pound Flemish. 

2^ Florins, or 50 Stivers, , 1 Rix Dollar. 

9. United States on J^sterdam. Reduce 89G florins 10 
slivers to U. S. money, exchan^ at 38 cents per florin. 

Ans. ^ 340.67. 

10. Amsterdam TO the United, States. Reduce $ 340.67 to 
the money of Amsterdam, exchange at 38 cents per florin. 

. Ans. 896 florins 10 stivers. 

’ - , 
CONSTANTINOPLE. 

Accounte Are kept in piasters, paras, and aspers, or in pias¬ 
ters and aspers; somepmes in piasters and half-paras, or in 
piasters and mina.s, _ • 

3 Aspers ^ =: 1 Para. * 

40 Paras == 1 Piaster, or Turkish Dollar. 

Also, SO Half-paras or 100 Minas = 1 Piaster. 

11. Unite<l Stated on Constantinople. Reduce 78 piasters 
20 paras to U. S. money, exchange at 40 cents per piaster. 

^ Ans. $31.40. 

12. Con^antinople on the United Stales. Reduce $31.40 
to the money of Constantinople. Aris. 78 piasters 20 paras. 

COPENHAGET^ 

Accounts are kept here in rix* dollars^ marks, and skillings 
Danish, but sometimes in rix dollars, marks, and ^skillings lubs. 
Pfennings are t&so occasionally reckoned. > • 

12 Pfennings = 1 Skilling. 

16 Skillings = 1 Mark. * ” • 

6 Marks Danish, or 3 Marlas Lubs = 1 Ryksdaler, or Rix Dollar, 

13. United States on Copenhagen. Reduce 89G rix dollars 
3 marks to U. S. money, exchange at 50 cents per rix dollar. 

Ans. $448.25. 
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DANTZIC. 


Accojints a^e ^Nnputed licrc in florioSf' gi^pachcn, and pfen¬ 
nings. ^ 

^ ^ !^nnings vl Groschen. 

'flf' 30 droschcn 1 Florin. 

A -nt • ^ n T^*_j 1'v ti , 


3 Florins = 1 'Bit Dollar* 

* 14. United States on Dantzio. Reduce 196 rix dollars 2 

florins to U. S.^money, exchange at 17 cents'per florin. 

^ *• Ans. $ 100 30. 

15. Dantzic on the Uimed Staples. Reduce $ 100.30 to the 
currency of Duntzic. Ans. 196 rix dollarb 2 llonns. 

' m 


HAMBURG. ^ 

Computations are made in marks, schiliii^, and pfennings, 
baned'or current; banco beers ao ,agio on euHhenliiiy of from 20 
/*o 25 per cent ^ 

12 PfimningB 1 Schilling, or Solt^ubs. 

16 Schillings Lubs =: 1 Mark. 

3 Marks =« 1 Rix Doftar^ 

16. United States on Hamburg. ReducFOTb rix dollars 2 
marks to U. S. money, exchange at 30 cents per mark. 

An-s. .9 608.10. 

17. Hamburg on the United States. Reduce $!60S.I0 to 
the currency of Hamburg, exchange at 30 cents per mark. 

Ans. 675 nx dollars, 2 marks. 


LEGHORN. 

Accounts are kept in pezzc, soldi, denari di peizza. 

12 Denari di Pezza = 1 ^bldo di Pezza. 

20 Soldi di Pezza = 1 Flbika. 

}2«Denan dlLira = 1 Soldo di Lira. 

20 Soldi di Lira = 1 Lira. 

IS. United ^States on Leghorn. Reduce 286 pezze 10 soldi 
to U. S. money, exchange at 90 cents per pezza. 

Ans. $257.85. 

19. Leghorn on the United States. Change $ 257.85 to the 
currency of Leghorn. Ans. 286 pezze 10 soldi. 
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MILAN. 


-4 


Accounts are in lire, soldi, and denari «correnti or impe- 
riali. 

12nonari 'V* ^ 1 Soldo. 

ao Soldi S' lUi^' 



lOG Soldi or Lire Imperiali = 150 Soldi or L 
150 Soldi or Lirife Corr^ti = ,1 Filippo. . ■ 

117 Soldi Imperiali ' = 1 Scudo or Crown. 


orrenti. 


20. United States on Milan. Cha 
IT. S. money, theiira beitt^alued at 2 


;€) 176 lire 10 soldi to 
:ents. Ans. $3.5,30. 


21. Milan on the Unit 
rency of Milan. 




^States. Reduce $ 35.30 tp the cur- 
Ans. 176 lire .10 soldi. 

NAPLES. 


Computations are^Hiade in ducats of 100 grains. 

, JO l^hrani = 1 Cprlino. . 

10 Carlini = 1 Ducato^i Regno. 

22. Uniteis^tates on Naples. Clj^nge 769 ducati ,di regno 

5 carlini to United Stlit^ money, the’value of the ducato being 
80 cents. , Ans. $615.60. 

23. Naples on-^ t^ruted States. Reduce $ 615.60 to the 
currency of Naple* ^ Ans. 769 ducati di regno 5 carlini. 


1 


. SICILY. 

Accoiuits arc kept here m oncie, tari, and grani; and also in * 
scudi, tari, and grani. 

20 Gram = 1 Taro. 

30 Tari = 1 Oncia. 

Also, 12 Taii = 1 Scudp or Sicilian Crown. 

5 Scudi = 2 Oncie. ^ • 

24. United States on^iQily. Change 876 oncie 3 scudi to 
U. S,'money, the oncia»Seing valued at $2.38,3. 

Ans. $^90.36,7f. 

25. Sicily on the United States. C^mge $ 2090.36,7f to the 

cmrency of Sicily. Ans. 876 opcie 3 scudi. 

* • 

RUSSIA. 

Computations are made here in rubles and kopecks. . 

10 Kopcpks= I Grieve or Grieirener. 

10 Grieves == 1 Ruble. 

N 26 
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26. United ^Stales on Ru«!sia. Whal is the value of 7681 m- 

bles 8 grieves in U. S. money, the value of the ruble in the 
Unile^tatips being 75 cents ? Ans. 5763.60. 

27. ^uS8ia the United States, "^^at is the value of 

$ 5763.60 ij^JUnssian currency? Ans. 7684 rubles 8 grieves. 

ROME. 


Accounts are kept in scudi moncta and baiocchi; or in scud! 
di stampa soldi and denari d' oro; quattrini and mezzi quattrini 
are sometimes reckoned. . < 

2 Mezzi Quattrini = 1 Quattil^io. ' 

5 Quattrini ■= 1 Baioccho. 

10 Baiocchi ~ 1 Paolo. 

10 Paoli = 1 Scudo Moncta, or Ronmn Crown. 

28. United States on Rome. Change 7689 scudi moncta to 
U. S. money, the value of the scudo being $1.00,0-|[V^. 

Ans. $7694.15-i\jV(r. 

29. Rome on the Unit^ States. Change $7694.15jtyfi)*j to 

Roman currency. W Ans. 7689 scudi moncta. 

• SPAIN. 

• ^ 

The general mode of keeping accounts m Spain is in mara- 
vedis and reals. 

34 Maravedis = 1 Real. 

8 Reals * — 1 Dollar of Plate. 

. 375 Maravedis = 1 Ducat of Exchange. 

4 Dollars of Plate — 1 Pistole of Exchange. 

Exchanges are generally computed in denominations of jilate, 
which is always understood to be old. plate, if new plate be not 
mentioned. 

There are three principal denominations of these imaginary 
moneys in which exchanges are generally transacted; viz., 
dollars, doubloons, and ducats, and UMjr arc divided into reals 
and maravc^s of plate, and sometimes converted into vellon 
and other denominations. 

The doll^ of e^fchange, also called peso or piastre de cambio, 
or de plaia, is divided into 8 reals of 34 maravedis of plate 
each, and somctirncs into 16 quarto i. 

The doubloon de plata, or pistole of exchange, is four times 
the dollar, and therefore contains 32 realms, or 1088 maravedis 
of plate. 
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I'ho ducat of plate, also called ducado de cam&io, contains 11 
reals 1 fnaravedi, or 375 maravodis of plate. 

At Alicanl, Valencia, and llarcelona, exchanges are transact¬ 
ed ill lihras of 20 suej^os, or 240 dineros. ‘ 

The libra of Alicant arid Valei(icia is tlie dollar of plate. This 
1 ". someiinies divided into 10 reals of new plate,‘tllllich arc, of 
roursc, equal to 8 reals of old plate. 

The Tibra of Barcelona, commonly called libra Catalan^ is* 
worth 5^ reals of {^latc; hence 7 of those libras equal 5 dol¬ 
lars of plate, and therefore 23 sucldos Catalan equal 1 dollar. 

The hard.dollar of 20, reals vellon is occasionally used in 
cvehanges, and is also di^cd into 12 reals, each of 16 quartos. 
Tlu* current dollar, which is an imaginary money, valued at 
two thirds of the hard dollar, is dhidud into 8 reals, and the 
H'ul into 16 quartos. The two latter are the principal nioiicys 
oC exchange used at Gibraltar. 

30. United States on Spain. What is the value in Ujiitcd 

S are.s money of 7600 dollars of plate, exchange at 75 cents for 
a plate dollar ? Ans. $ 5700. 

31. Spain on the United States. What is the value of ^ 5700 
in Spanish money, exchange at 75 cents per dollar of plate ? 

Ans. 7B00 dollafs of plate. 

> f • 

SWEDEN., 

Accounts are kepj ir rix dollar^, skdlings, and pfennings. 

12 Pfennings — 1 Skilling. 

48 Skillings = - 1 Rix Dollar. 

*32. United States on Sweden. B.cduce'476 rix dollars 24 
skillings to U. S. money, the rix dollar being valued at 107 
cents. Ans. $509.85,5. 

33. Sweden on the United States. Change $ 509.85,5» to the 

currency of Sweden. ^ ^ Ans. 476 rix dollars 24 skillings. 

• 

TURIN. 

Accounts are kept in lire, soldi, and denari. • 

12 Denari - - 1 Soldo. 

20 Soldi — -1 Lira. » • 

34. United States on Turin. Change, 462 lire 10 soldi to 
U. S. money, exchange at 20 cents per lira. Ans. $92.50. 

3.5. Turin on the United States. Clwinge $92.50 to the cur¬ 
rency of Turin, exchange at 20 cents per lira. 

Ans. 462 lire 10 soldi. 
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VIENNA. 

Computations are made in florins and creutzcrs, or in rix 
doUarsilad creut^ers. ,, 

, 4 Pfennings—Jl Creutzer. 

60 Creutzers = 1 Florin. 

IJ Florins == 1 Rix Dollar,of Account, 

2 Florins = 1 “ “ Specie. 

36. United Stales on Vienna. Reduce 676 rlx dollars, spe¬ 

cie, 1 florin to U. S. money, the specie rix dollar being equal 
to 97 cents. ' Ans. $ 850.20,5. 

37. Vienna on the United States. 'Change $ 850.20,5 to the 
currency of Vienna. Ans. 876 rix dollars, specie, 1 florm. 

EAST INDIES, BENGAL, CALCUTTA, &c. 

12 Pice = 1 Anna. 

16 Annas . ► =1 Rupee. 

1 Sicca Rj^oe == 2s. 6d. sterlmg. • 

38. United States on Calcutta. Reduce 432 rupees 12 an¬ 
nas to U. Si money, exchange at 50 cents per rupee. 

Ans. 8 216.37}. 

39. Calcutta on the United States. lieduce $216.37} to the 
currency of Calcutta, e.xcl^ange at 60 cents per rupee. 

Ans. 432 rupees 12 annas. 

BOMBAY. 

• 100 Rees = 1 Quarter. 

4 Quarters = 1 Rupee. 

1 Rupee = 2s. 4d. sterling. 

40. United States on Bombay. Change 678 rupees 2 quar¬ 
ters to U. S. money, the rupee being 50 cents. * 

" ' ' Ans. $ 339.2,5. 

41. Bombay on the United States. > Change $ 339.25 to 
Bombay money, reckoning tlie rupee at 50 cents. 

Ans. 678 rupees 2 quarters. 

MADRAS. 

Accounts are kept here in pagodas, fonams, and cash. 

80 Cash = 1 Fanam. 

45 Fanams = 1 Star Pagoda. 

1 Star Pagoda = 8s. sterling. 
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42. United States on Jladras. Ch^ge 375 star pagodas to 
U. S. money, tlie star pagoda being v^ued at $ 1.77J. 

Ans. 8 .G66.6j^. 

43. iVfadras on the Utlited States. Reduce $ 896 to cur¬ 
rency of Madras. Ans. 504 pagodas. 


4 TRIESTE. 

. , '-A, 

Accounts are hcreJiept in pfennings, florins, and creutzers. 

4 Pfennings ^ 1 Creutzer. 

* 60 Creutz^ = 1 Flopn. 

Florins = 1 Rix Dollar. 

44. United States on Trieste. What is the value in U. S. 

money of 769 rix dollars 40 creutzers, the value of the rix 
dollar being 92 cents?- Ans. $707.S8|. 

45. Trieste on the United States. Reduce $ 707.88| to the 
currency of Trieste. Ans. 769 rix dollars 40 creutzer^. 


Section LXXIV. . 

VALUE W GOLD COINS, 

ACCOnniNG TO THE LAWS OF MAY AND JUNK, 


N.iirifj of Coins. 

Weight. 

Former 

Slandard 

Slandard of 
July 

JS34. 

United States. 

(Iwl. grs. 

e cts in 

9 eta. m. 

Eagle coined before July 31, 1834, 

11 6 

10.00,0 

10.06,5 

Shares in proportion. 




Foreign Gold. 

Austrian DoitiNioMS. 

• 



Souvercin, - - - 

Double Ducat, - - - _ 

3 14 

3.17,6 

3.37,7 

4 12 

4.29,9 

2.15,1 

4.5H,!) 

Hungarian Ducat, - - - 

2 5\ 

2.29,6 

Bavaria. 




Carolin, ----- 

6 H 

4.64,0* 

4.95,7 ^ 

Max (I’Or, or Maximilian, 

4 4 

3.11,1 

3..31,8 

Ducat, ------ 

2 5| 

2.13,3 

2.27,5 

Berne. 




Ducat, double in.proportion. 

.1 23 

1.85,4 

1.98,6 

Pistole, - - - . . 

*0» 

4 21 

4.26,2 

4.54,2 






VALUE OF GOLD COINS. 

[sect, lxxit 

^ , Brazil. 


dwt *grs 

6 Ltfi m 

8 cm m 

^ Johannes, half in proportion, 

- 

IS 00 

16 00,0 

17.06,4 

Dobraon, • f - 

. 

34 12 

30.06,6 

32 70,6 

Dobra,- - - - 

- 

18 

10 25^,2 

17?30,1 

Muidoro, half in proportiw. 

- 

6 22 

6.11,0 

6.55,7 

.63,5 

Crusade, - - "V" 

- 

16i 

.59,8 

Brunswick. 





Pistole, double ii]|jiproportion, 
Dueat, - - - - 

• • 

«■ 

4 21i^ 
2 5i, 

4.27,1 

2.09,2 

4 51,K 
2.23,0 

, Cologne. 





Dneat, - - - - 

m m 

t 

2 5| 

2.12,5* 

2.26,7 

Colombia, r 

** • 


* 


Doublodbs, ... 

• 

17 9 

14.56,0 

15.53,5 

Denmark. 





Ducat, current, - - 

. 

2 0, 

1.70,5 

1.81,2 

Ducat, specie, . - - 

Christian d'Or, 

- 

2 

2 12,5 

2.26,7 

- 

4 7 

3.77,0 

4.02,1 

East Indies. 



it 


Rupee, Bombay, 1&18, 

£ * 

7 11 

6.65,4 ■ 

7 00,6 

Rupee, Madras, 1818, - * 


’ 7 12 

6.66,7 

7 11,0 
1.79,8 

Pagoda, Star, - - - 

m 

^2 4i 

1.68,9 

‘ England. 

Guinea, half in proportion, 



4.70,9 

5 07,5 

Sovereign, " - t> 

Seven Shilling Piece, - 

• 

5 24 

4 57,0 

4 84 ,t; 

- 

1 10 

1.60,0 

1 69,8 

France. 





Double Louis, coined belbie 178Q, 

10 11 

0 0H,7 

9 69,7 

JLouis, coined before 1786, 

- 

5 54 

4 54,1 

4 84,6 

9 15,3 

Double Louis, coined since 1786, 

0 20 

8.50,0 

Louis, coined siiiee 1786, 


4 22 

4 29,5 ' 

4 57,6 

Double Napoleon, or 40 francs, - 

8 7 

7.23,2 

7.70,2 

Napoleon, or 20 francs. 

- 

4 34 

3.61,6 
« * 

3.85,1 

Frankfort on the Maine. 




Ducat, - - - - 

- 

2 5| 

2.13,7 

2.27,9 

Geneva. 





Pistole, old, o - 
Pistole, new, 

. 

4 74 

3.73,7 

3 08,5 

m m 

3 15^ 

3.23,2 

3.44,4 

,|Iamburo. 



• 


Ducat, double in proportion, 

• 

2 5| 

2.13,7 

2.27,9 

Genoa. 





Sequin, - . _ 

# m 

2 5| 

2.15,8 

2.30,2 

Hanover. 





Double Geo. d’Or, single in proportion, 

8 13 

7.48,2 

7.87,9 
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Ducat, - - 

GoU Florin, double in proportion, 

Double Ryder, - - ' - 

Hvder, . - - - - 

Ducat, ------ 

Ten Guilder Piece, Kve do. in pro., 

Malta. 


dwt gra. 
i <^2 6 | 

2 2 


4 8 


Double Louis, - • - 


Louis, i. . - 

^ ■ 5 ‘*8 

Demi Louis, - - - 

2 16 

Msxico. 



Doubloon, shares in proportion, 17 9 

‘Milan. ^ 

Sequin, - "fe." * ’ 2'53 

Doppia or Pistole, s- - ~ 4 li 

Forty Livre Piece, 1808, - -‘88 

I^APLES. ^ 

Six Ducat Piece, 1783, p. - ' . a 5 IG 

Two Ducat Piece or Seqi^i 1762, l 203 
Three Ducal Piece or Owetta, 18i8,' • 2 lOj 

NETllKRLANpa., 

Gold Lion or 14 Florin^i^eftp, - 5 73 

Ten Florin Piece, 1820 , - , - „4 7| 

Pajiaia. 

Quadniple Pistole, double in proportion, 18 9 
Pistole or Doppfa, 1787, - - :.4 14 

Pistole or l)o)ipia, 1796, - - 4'14 

Maria Tlieresa, I 8 I 8 , - - 4 3^ 

Piedmont. 

Pistole, coined since 1785, half in pro., 5 20 

Sequin, half in proportion, - - 2 5 

Carlino, coined since 1785, half in pro., 29 0 
Piece of 20 francs,** called Marengo, ^ 4 3i 

P.OLAND. 

Ducat, - - - - 2 53 

Portugal. 

Dobraon, - - - - . - 34 12 

Dobra, ----- 18 C 

Johannes, - - - - -180 

Moidore, half in proportion,* - 6 22 

Piece of 16 Testoons or 1600 Rees, 2 6 
Old Crusado of 400 Rees, - - 15 

New Crusado of 480 Rees, - - 10:1 

Milree, coined in 1775, - - 19; 


a eta. m. 

2.15.4 
1.57,6 

11.44,2 

5.66.5 
.2.13,3 
3.78,0 

■k 

8JB9,9 

4.36,4 

2.20,2 


• cu. 

2.29,6 
1.67,0 

12.20,5 

6.04,3 

2.27.5 
4.03,4 

9.27,8 

4.85,2 

2.33.6 


14.56,0 15.53,5 


2.15.6 
3.57,2 

7.26.1 

4.92.5 

1.51.1 

2.34.7 

« 

4.73.1 

3.76.6 

15.59.6 

3.93.5 

3.87.5 
3.62,4 

5.07,5 

2.13,7 

25.63,2 

3.34.1 

2.13,7 

■ 

30.66.6 
16.i«,2 
16.00,0 

6.14,9 

1.99.2 
.81,9 
.59,8 
.73,2 


2.29.0 

3.80.7 
7,74,2 

5.24,9 

1.59.1 
2.49,0 

5 01,6 
4 01,9 

16.62,8 

4.19.4 
4.13,.5 

3.86.1 

.5.41,1 
2.28,0 
2^7.34,0 

3.56.4 

2.27.5 

32.70,6 

I7.3a,l 

17.06,4 

6.55.7 

2.12.1 
.58,5 
.63,5 
.78,0 
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K Prussia. dwt gn 

fejD ucat, 1746, .... 2 5| 

l^ucat, 1787, - 2 6| 

^ redericlqiidouble, 1769, - - 8 14 

r • “ “ 1800, - - 8 i4 

“ single, 1778, ~ - 4 7 

“ “ 1800, - - 4 7 

Rome. 

i*'Sequin, coined since 1760, - - 2 44 

* Scudo of Kcpubli'*, - - - 1,7, • 04 

* Russia. 

Ducat, 1796, - - • - 2 6 

Ducat, 1703, - - - - 2 64 

CJold Ruble, 1756, ... 1 OJ 

Gold Ruble, 1799, - . - 1B| 

Gold Poltin, 1777, - - - 9 

Imperial, 1801, - - - - 7 17i 

lldJf Imperial, 1801, - - - 4 34 

Sardinia. 

^rJarlino, half in proportion, ^ 10 74 

Saxony. 

Ducat, 1784, - - - - 2 5| 

Ducat, 1797, ^ , 2 64 

Augustus, 1754, - - - - 4 

Augustus, 1784, - - • 4 64 

Sicily. 

Ounce, 1751, - - - - 2 204 

* Doubte Ounce, 1758, - - - 5 17 

Spain. 

Doubloon, 1772, parts in proportion, 17 84 
Doubloon, - - - 17 9 

Pislole - - “ - ” 4 84 

Coruinlla, Gold Dol. or Vintem, 1801, 1 3 

Sweden. 

Ducat, ----- - 25 

Switzerland. . » 

Fislulc of the Helvetic Republic, 1800,. 4 214 

< Treves. 

Ducat, ------254 

Turkey. 

Sequin Fnnducli of Constan’ple, 1773, 2 5| 

Sequin p^unducli of Constan’ple, 1789, 2 51 

' Half Misspir, 1818 , - - IBj; 

Sequin Fonducli, . - - 2 5 

I Yeermeeblckblek, - - - - 3 14 


$ cu m S rts m 


2.13,7 

2.12,5 

.7.47,5 

7.45.4 
3.74,9 

3.72.5 


2 41 2.10,9 
1,7.. 04 14.82,8 


2.15,0 
2.12,5 
.90,9 
.69,1 
.33,1 
* 7.34,9 
3.68,9 


4^14 4.27,9 


n 07 Q 

2 2),7 

7.95.5 

7.95.1 

3.99.7 

3.97.5 

2.2.5.1 
15.81,1 

2.29.7 

2.26.7 
.96,7 
.73,7 
.3.5,5 

7.82,9 

3.93,3 


10 74 8.88,1 9.17,2 

2 5| 2.12,5 2.26,7 

2 64 2.13,7 2 27,9 

4 3.68,6 3 92,5 

4 64 3.72,6 3 97,4 

2 204 ^ 2.35,1 2 50,4 

5 17 4.72,7 5 01,4 

17 84 15.03,0 16 02,8 

17 9 14.56,0 16*63,5 

4 84 3.61,0 3.8b,4 

1 3 .92,1 .98,3 

2 5 2.09,7 2,23,5 


4.56,0 


2 5J 2.02,5 2 26,7 


1.74,9 

1.73,3 

.49,1 

1.71,7 

2.84,0 


1.86,8 
1.81,8 
.52,1 
1.83,0 
3 02,8 



f 
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Tuscany. 

Zt'chino QT Sequin - 
l\Njtipu]ic of the Kingdom of ] 

Venice. 

rj I _ __ 


('axolin, 
Ducat, 


WuRTEMBERO. 
Zurich. ^ 


dwt. gra. 

• eta. m. 

• eta. m. 

^ 5| 

2.lfj,6 

2.31.8 

6 17i 

6.50,5 

6.93,8 

• 

2.16,0 

• 

* 

* 

2.31,0 

6 % 

4.59,4 

4.89,8 

2 5 

2,09,7 

2.23,5 

2 5| 

. 2.lV 

2.26,7 


—i .ft*' 


Section LXXV.^ 

GEOMETRY. 

■ .V- ' 

; PEFJNITIPNS. 

1. A point , is has pi^iiibn, but no magnitude nor 

dimensions; neither len^^ breadth, nor thickness. 

2. A line is length, w^6ut breaidth or thick- -s- 

ness. f '■ _ 

S. A surface' or superficies is an extension, 
ora figure of two dimensions, length and breadth, 
blit without thickness# ^ 77~^ 

4. A body or solid is a figure of three dimen- H 

sions; viz. length, breadth, and thiclvness. Hf 

^ 

5. Lines are either right or curved, or mixed ^ -- 

(if these two. -•-- 

6. A right or straight line lies all in the same 

direction between its extremities,* and is the - 

shortest distance between fivo points. When'a jine is men¬ 
tioned simply, it means a right lino. • 

7. A curve continually changes its direction between its ex¬ 
treme points. 

8. Lines arc either parallel, oblique, perpendicular, or ta&- 

gcntial. • 

9. Parallel lines are always at the same per- - 

pendicular distance, and never meet, tliough_ 

ever so far produced. 
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10. Obliqi\e lin^S chaijgq,their distance from 
each other, and would meet if produced on 
the side of the least distance. 

11. 'Ijpine line is perpendicular to another, when it inclines not 
more on the one sida^&am the other, or when the angles on both 
sides of it are equal. S' 

12. An angle is iJie^iclination, or opening 
of two lines having different directions, and 
meeting in a point. 

. 13. Angles ’are right^or oblique, ^Ute or obtuse. 

l4. A right angle is that^WHich is'made by 
one line perpendiculartoother; or, when 
the angles on each side arc equal to one an¬ 
other, they are right angles, 

I.*?. An oblique angle, is one which is mqde 
by two oblique lines, and is either less‘or 
greater than a right angle,,, ^ 

16. An acute angle i|''le^!^|jili;n a right angle. 

17. An obtuse angle right angle, 

18. Superficies are eitnir plane CT^rved. 

19. A plane superficies, or plto^^ that with which a right 
line may evljry way coinci^^ .^r, ijF^^line touch the plane in 

"two points, it will touch^t in'^very p^^lbut if not, it is curved. 

20. Plane figures are \>dl||ded either by right lines or curves. 

21. Plane figures, that are bounded by right lines, have names 
ag^ding to the number of their sides, or, of their angles ; for 
th^ have as many sides as angles, the least number being three. 

22. A figure of three sides and angles is called a triangle; 
and it receives particular denominations from the relations of 
its sides and angles. 

23.. An equilateral triangle is that whose 
three sides are equal. 


24. An isQ8ce|i^ triangle is that which has 
two sides equal. 


• 25. A scfilene triangle is that whose three 
sides are unequal. 






26. A right-angled triangle is that which 
has one right angle. 
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27. Other triangles are oblique-angled, and are either acute 
or obtuse. 

28. An obtuse-angled triangle has one ob- 

tusc angle. _, 

29. An acute-angled triangle has its angles acute. 

30. A figure of four sides and angleS'is called a quadrangle, 
T)r a quadrilateral. 

31. A parallelogram is a quadrilateral, which has both its 
pairs of opposite sidos parallel; and it takes the following par-. 
tiCLilar names; viz. rectangle, square, rhombus, and rhombqijl. 

32. A rectangle is a palallelograi^, having ‘ 

a riiiht ancle. _ 


33. A square is an equilateral rectangle, 
having its length and,hreadih equal. 

-r f'. 


■f 

31. A rhomboid is an oblique-angled par 
allelogram, whose opposi|^Jsictefl are equal. 

35. A rhombus is aj^ridlelogram, having 
all its sides equal, but ^ angles oblique. 


36. A trapezium iS a quarlvilatcral, which 
has neither two of its o[)]ic)site sides parallel. 



37. A trapezoid has only one pair of its 
opposite sides parallel. 


38. A diagonal is a line joining any two 
opposite angles of a quadrilateral. • 

39. Plane figures that h#e more than four'jsjdes are in gen¬ 
eral called polygons; and they receive other partfcular names 
according to the number of their sides or angles. Thus, 

40. A pentagon is a polygon of five sides; a hexagon, of s\gi 
sides ; a heptagon, of seven ; an octagon, of eight; a nonagon, 
of nine ; a decagon, of ten f an undccagon, of eleven; and a 
dodecagon, of twelve sides. 

41. A regular polygon has all its sides and all its angles 
equal. If they are not both equal, the polygon is irregular. 
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42. An equilateral triaDgle is also a regular figure of ihn’o 
sides, and the square is one of four; the former being also 
called^ trigon, and the latter a tetragon. 

43l^ljk.ny figure is equilateral wh^ all its sides arc equal 
• and it is equiangular.^en all its angles are equal. When bolli 
these are equal, it is .^regular figure. 

44. A circle is a plnle figure, bound¬ 
ed by a curve line, called the circum¬ 
ference, whiph js everywhere ^tu- 
d^tant from a certain point, called 
cfentre. The circumfer^C'S itg^f is. 
often called a circle,'^ nm also the 
periphery. 

45. The radius of a circle is a line 
drawn from the centre to the circum¬ 
ference, as A B. 



46. The diameter iqf a^irclo-is a Ime dfawn through the 
centre and terminating at circumference on both sides, as 

AC.. . . . 


f the cirtumference, as 


of a circle bounded by an arc 


47. An arc of a circle is ally 

^ 

48. A chord is a right l^ |omiQg,%a extremities of an arc, 

asEF. ‘ 

49. A segment is ai 
and its chord, as E F G, 

« . A semicircle is half the circle, oi* segment cut off by a 
eter. The half circumference is sometimes called the 
semicircle, as A G C. 

51. A sector is any part of the circle bounded by .an arc and 
two radii drawn to its extremities, as A B H. 

52. A quadrant, or quarter of a circle, is a sector, having a 
quarter of its circumference fdr its arc, and its two radii are 
perpendicular to each other. A quarter of the circumference 
is sometimes ,MBalled a quadrant, 

ABD. '■ y f <'■ 

53. The iieignt or altitude of a fig¬ 
ure is a perpendicular, let fall from an 
ajiglc, or 9'its vertex, to the opposite 
side, called the base, as C D. 

54. In a right-angled triangle the 
side opposite to the right angle is called 
the hypothenuse, and the other two 
sides are called the legs, a.nd some¬ 
times the base and perpendicular; thus. 
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A B is the base, B C the perpendicular, and A C the hypothe* 


nus<;. 


55. When an angle is denoted by . , 

llir(‘('ItiiLers, of which one stands, at the C ily 

:iip,::ular point,and the otlier two bn ihe^^V • \ / 

h‘io sidi'.s, that whicli stands at tlie an- », 
e;u la r point is read i;i the middle. Thus, "'^^ ^ 

the angle contained by the lines B A 
and Al) is called tlw? angle BAD, or DAB. ^ 

r>(>. The circiinifcroncO bf every circle' is supposed to bc^i- 
vtdod into .‘160 equal parts, cajled di^rees; and each degree into 
()0 minutes, each minute into 60 si'conds, and so on. llencc a 
semicircle contains 180 degrees, and a quadrant 00 degrees. 


GEOMETRICAL PROBLEMS. 

PROBLEM)^. * 

To divide, a i0o two equal parts. 

Note. — It would be use^ pupil to be fiimi..lied witli a pair of 

dividers and a rule, and>to1^|i:oquircd to draw the diagrams here given. 

Set one foot of d^olviders -in 
A, and, opening theb^beyond the 
middle of the line, describe archer , 
aliove and below the line; with the 
same extent of tlic d?viders, set one 
fool in the point B, and describe arch¬ 
es crossing the former; draw a lino 
from ihe intersection above the hue 
to the intersi'Clioii below the line, and it will divide the line A B 
into two equal parts. ^ 

% 

PROBLEM II. 

To erect a perpendicular on the point C, t» a given line. 

Set one foot of the dfi'iders”-in 
the given pdnt C, extend the other 
foot to any distance al pleasure, as^ 
to D, and with that extent make the 
marks D and E. With the dividers, 
one foot in D, at any extent above 
half the di.stancc D E, describe an 
arch above tlie line, and with the 
same extent, and one foot in E, de- 

N 27 
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scribe an arch crossing the former; draw a line from the inter¬ 
section of the arches to the givcji point C, whicli will be ])er- 
pendiev^ar to tlie given line iii tlie point C. 


A 


rnoBLEM ni. 


To erect a perpmdicular upon the end of a line. 


Set one foot of the dividers in 
the given point B, open them to any 
convenient distance, and describe 
thFarch C D E ; set one foot in C, 
and witli the same extent ctoss the 
arch at D; with the same extent 
cross the arch again from D to E; 
then with one foot of llie dividers 




D 




J 


E 


B 


\ 




A C 

in 1), and, with any extent above the hnlf of D E, describe an 
arcb a ; take the dividers from-D, and, keeping them at the 
same extent, with one foot in E, intersect the former arcli a in 
a ; from thence draw a line tO;^the,,|iiomt B, which will be a 
perpendicular to A B. 

* ' ^ 

' PROBIfEM IT. . 

From a given pointy a, to let fall a perpendicular to a given line 

AB. 

3ct one foot of the dividers in 
^dUliltoint a, extend the other so as 
'iiPPIch beyond the line AB, and 
describe an arch to cut the lino 
A B in C and D; put one foot of 
the dividers in C, and, with any 
extent above half C D, describe an 
arch u ; keeping the dividers at the 
same extent, put one foot in 1), and 
intersect the ar^ h in ft; through 
which interscct^^ and the point a, draw aE, the perpendicu¬ 
lar rcquiredi- 

PROBLEM V. 

fh draio a line parallel to a given line AB. 

Set one foot of the dividers in 
any part of the line, as at c; cx-ft 
tend the dividers at pleasure, un¬ 
less a distance be assigned, and de- A—_B 

scribe an arch ft; with the same ® 




E 

/ 

y' 

ft 


D B 
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extent in some other part of the line A B, as at e, describe the 
arch a; hay u rule to llic extremities of the arches, and draw 
tlie line EF, which will be parallel to the line AB. 


ntouLKitf vr. 

7\/ make a Iriangic whose sides shall tfe equal to three given 
lines, any two of which are longe^ than the third. 

Let ABC be the three given lines; ^_ 

draw a line, A B, at pleasure ; take the p 

lln(^ in the dividers, sot one foot in A, • 

and with the other make a mark iat B; ^ ^ " 

then lake the given line B in the divideifs, 

and, netting one foot in A, draw the arch vs. 

(.'; then take the line A in the dividers, / \ 

and, setting one foot in B, intersect the X 

arch C in C; lastly,draw the lines AC - 

<and B 0, and the triangle will be completed. 

i * 

PROBLEM TII. 

To tnnke a square whose sides shall he equal to a given line. 

Let A be the given line ; draw a 1)..^.-_ 

line, A B, equal to the given line ; from , 

B raise a perpendiculari; to C, equal to ' 

A B; with the same extent, set one 

foot in C, and describe the arch D f - 

also, with the same exter><, set one foot f 

in A, and intersocl tllb arch 1); lastly, A‘ ' 

flruw ihe lint* A 1^ and CD, and the 
square will be completed. 

Ill like manner may a parallelogram be constructed, only at¬ 
tending to. the diirerence betw een the length and breadth. 


puouLEM vni. 


To describe a circle, which shall pass through any three giv€?i 
points, not in a straight line. 


Let the three given points be A B C, 
through wliich" the circle is to pass. 
Join the points AB and BC with right 
liiH's, and bisect these lines; the point 
1 >, where lh(' bisia-ting lines cross each 
other, will he the centre of'the circle 
required. Therefore, place one foot 
of the dividers in D, extending the 
other to either of tlie given points, and 
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the circle described by that radius will pass ^irough all the 
points. 

Hence it will be easy to find the centre of any given circle ; 
for, if any three points are taken in (the circumference of the 
given circle, the centrft«will be found as above. The same may 
also be observed when only a part of the circumference is 
given. g 


MENSURATION OF SOTJDS. 




DEFINITIONS.'' 


1. Solids are figures ha^g length, breadth, and thickness. 


2. A prism is a solid, whose ends are 
any plane figures which are equal and 
similar, and its sides arc pamllelograms.' 

Note. —A prism is called a triangvlaf'priam^ 
when its ends are triangles; a square prism^ 
when its ends are squaros ; a pentagorud prisms 
when its ends are pentagons; and so on. ^ 


3. A pihe is a square prism,'having 
siz^ides, which are all..8quares. 




4. A parallelopiped is a solid, having 
six rectangular sides, every opposite petir 
of wh‘!ch IS equal and parallel. 



5. A cylind&f^u round prism, having 
circles for its ends. 


*6. A pyramid is a solid, standing on a 
triangular, squ.are, or polygonal hasir,, and 
its sides are triangles, whose vertices meet 
in a point at the top, called the vertex of 
the pyramid. 
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7. A cone is a solid figure, having a 
circle for its base, and its top terminated 
in a point or vertex. 



H. A sjjJtere is a solid, bounded by one 
continued convex surface, every point of 
winch is equally distant from a p^t 
within, called the centre. The sphere 
ni:(> 1)0 conceived to be formed by the 
n^volulion of a semicircle about its diam¬ 
eter, which remains fixed. 

A hemisphere is half a sphere. 

9. Tlio segment of a pyramid; sphere, or any other solid, is* a 
part cjt off the top by a plane parallel to the base of that figure. 

10. A frustum is tlie jmrl that remains at the bottom after 
the segment is cut off. 

11. The sector of a sphere is composed of a segment less 
than a hemis[»hero, and of a cone having the same liase with 
the .segment, and its vertex in the centre of the s[)here. 

12. The axis of a solid is a line drsAvn from the middle of 
one end to the middle of the opposite end ; ns between the op¬ 
posite ends of a prism.* The axis of a sphere is the same aajk,; 
diameter, or a line p.a.ssing through the centre, and tcrminatinj|' 
at the surface on botli sides. 

13. The height or altitude of a solid is a line drawn from 
'ts vertex, or top, perpendicular to its base. 



MENSURATION OF SUPERFICIES AND SOLIDS. 

PROBLEM I. 

To find the area of a -square or paraUelogr£y:n. 

Rdlb, — Multiply the Jkngth by the bt eadth, and the product is the 
superficial contents. • ^ 

1. What are the contents of a board 15 feet long and 2 feet 

wide ? * Ans. 30 feel. 

2. The State of’Massachusetts is about 128 miles long and 
18 miles wide. How many square miles docs it contain .? 

Ans. G144 miles. 


27* 
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3. The largei^f the Egyptian pyramids is square at its base, 

and measures 693 feet on a side. How much ground docs it 
cover ? Ans. 11 acres 4 poles. 

4. What is the dii&rence between a floor 40 feet square, and 

2 others, each 20 feet square ? ‘ Ans. 800 feet. 

5. There is a squqj^ of 3600 yards area; what is .tlic side 
of a square, and the breadth of a walk along each side of the 
square, and each end, which .may take up just one half of the 
square ? 


A 4 42.42-4- yards, side of the square. 

\ 8.78- - yards, breadth of the walk. 


PROBLEM II. 


To find the area of a rhombus or rhoihboid. 

Rule.— Multiply the length of base by the perpendicular height. 

6. The base of a rhombus being 12 feet, and its height 8 feet, 
required the area. Ans. 96 feet. 


PROBLEM Til. 

. To find the area of a triangle. 

Rule. -—‘Multiply the base be half the wrpendicular height; or, add 
the three sides together; then take half of that sum, and out of it sub¬ 
tract each side severally; nmUiply the half of the sum and these remain¬ 
ders together, and the square root of this product will be the area of the 
triangle. 

‘^ 10 . What are the contents of a triangle, whose perpendicular 
height is 12 feet, and the base 18 feetAns. 108 feet. 

8. There is a triangle, the longest side of which is 10.6 feet, 
the shortest side 9.2 feet, and‘the other side 10.4 feet. What 
are the contents ? ^ ^ Ans. 46.139-j- feet. 

i 

T ' ^ 

PltOBLEM IV. 

Having the ditt^ter of a circle given, to find the circumference. 

Rule. — Muf^ty the diamcter'by 3.141592. 

Note. — The exact ratio of the diameter of a circle to its circumferenra 
has never yet been ascertained. Mor cun a square, or any other right- 
lined figure, be found, that shall be exactly'equal to a given circle. I'liis 
i8>the rarnoiis problem, called the squaring the circle, winch has exercised 
the abilities of the greatest matheiniiticians for ages, and has been the oc¬ 
casion of BO many endless disputes. Van Ceulen, a Dutchman, was the 
first who ascertained Uiid ratio to any great de^eya of exactness, which 
he extended to thirty-six plti^cs of decimals; * and it was cfTected by 
^ ■ ■ ■■■ ■ * " - " " 

* This is said to have been thought so curious a performance, that the 
numbers were cut on his tombstone, in St. Peter’s church-yard, at Leyden. 
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moanrf of tho continual bisection of nn arc of a circ^; This process was 
exci?«dingly troiiblusorne and laborious; bul since {no invention oi' Flux¬ 
ions and llic Surnmiition of lujinne Scrit-s^ tl|cre liave been several meth¬ 
ods found fordoing the sanie thing with Icsa.hilKir and troiihl«>, and far 
more expedition if, therefore, tJie diann'ler of a circle be 1 inch, the 
cireunifere.nre will bo :}d4]5!)y(i53r.H!)7!):iy;l846*2643;J8:ja7ijr)(l!!WH41!»7l^ 
l>l):57r>l()r»82(«1741)44r)Ji2:i07«1640(i‘M)a08‘»SW628034H25342I17()()7‘)cj214«08 
6C>l3a8a3ntjt)470938446460955051B2a3172535‘44jj^81284tf02iticJies nearly. 


9- If the diameter of a circle is 144 feet, what is the circum¬ 
ference ? • Alls. 452.889248 feet. 

10. If the diameter of the earth be 7904 rfliles, what is its 
circuirifercnce ? Ana, 25P19.638688-|- miles. 


PROBLEM V. 


Having the diameter of a circle given, to find the area. 

JttiLE.— MuHipty half the diame.fcr hj half the circurn/frcncc, and the 
jmrhirl is file area; or^ whieh is the same thmg, muUitjdij the square of 
thr diameter by .785398, and the product is the area. • 

Demonstration. — If wc suppose a circle to be divided into 
an infinite number of triangles, by linos drawn from the centre 
of llic circle to iho circumference, we may find the contents of 
each triangle by multiplying iU perpendicular liei«[ht by half its 
base, but its jierpondicular beigbl is half the diameter of tli« 
circle, and half its base is half a cerjain ywrtlon of the circum¬ 
ference ; and ail tho bases of all Ibc Triangles united form the 
wliole circAunferf'nciC. 

Again, if multiplying half the circ\imfereru;c by lialfl^di'# 
ameter give the area of a circle, it is evident that the area will 
be obtained liy multiplying one fourth the circumference by the ■ 
whole di.ime’.er; and, as the circumference gf a circle, whoso 
diameter is I, is 8.141592, therefore by multiplying 1 by one 
fovirth of 3.111592 wc shalj obtain the area of a circlp v\bose 
diameter is 1. Thus, 8.U1592 -r-4 ==‘.785398. And as cir¬ 
cles urrj to each other as tho squares of diameters (.sec 
page 21fi), therefore, if wo wisli to ol)taiti||K area of a circle 
whose diameter is 2p feet, we make tho foll^vir^ statement. 

As 1- foot : 20^ feet : : .785398 : 314.1592 feet, Ans. 

And this process is equivalent to multiplying the •square (rf the 
diameter of the given ciydie by .785398. Q. E. I). 

11. If the diaracler of a circle be 761 feet, what is the 

area } Ans. 454840.475158 feet. 

12. Tliere is a circular island, three miles in diameter; how 

many acres docs it contain } Ans. 4523.89-j- acre.s. 
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PROBLEM VI. 

Having the diameter of n circle given, to find the side of an 
equal square. 

Rule. — Mnltipli/ the diameter hy .886227, and the product is the 
side of an equal square. 

<' Demonstration. — We have seen in Problem V. that the area 
, of a circle, whose diameter is 1, is .785398163397 ; if, therc- 
Lfore, we e.vtract the .square root of this numbc'r, we shall-ohiain 
rthe side of a square of a circle whose diameter is 1. Thus, 

v'.78539816:iJ}97 = .88622X- And since, as we have before 

,*'tated, the diameters of circles are to each other as the sides 
' of their similar inscribed figures, therefore, as 1, the diame¬ 
ter of the given circle, is to the diameter of the required circle, 
so is .886227, the side of a square equal to the given circle, to 
the side of a square equal to the required circle. If, therefore, 
the diameter of a circle were 20 feet, and it was required to 
find the side of a square that would contain that quantity, we 
'should make the following statement: — 

As 1 foot : 20 feet : : .886227 : 17.72454 feet, Ans. 

We sec, froiji this process, that multiplying the diameter of 
ihp required circle by .886227 gives the side of unequal .square. 

Q. E. D. 

13. 1 have a round field; 50 rods in diamcicr; what is the 
side of a square-field, that shall contain the same area? 

, Ans. 44.31135-|- rods?. 

PROBLEM VIl. 

Having the diameter of a circle given, to find the side of a 
square inscribed. 

Rule.— MuUiphj the diameter hy .707106, -end the product is the side 
if a square, inscribed. 

Demonstration. — Dot A R C D represent 
i square inscribed.|!Bl a circle who.se diara- 
f'ler is 1. D B is fhlr diameter of the circle, 
and it is also the diagonal of-the square. 

As DAB is a right-angled triangle, the 
squarct*’ of D A and A B arc equal 'to the 
square of 11D ; but A D is equal to A B, 
ihercfore the square of I) A is ctjual to' half 
the square of B D. The square of B D is 1, therefore the square 
of D A is .5; and the square root of .5 is \/.5,= .707106 = A D, 
the side of the square, whose diameter is 1. Q. E. D. There- 
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fore, to find the side of a square inscribed in any circle, we 
sMV, as 1 is lo the diameter of any required circle, so is .707106 
li) 1)ie side of a square inscribed in the required circle. 


14. I have a piece of timber 30 inches in diameter j how 
large a square slick can be hewn from it ? 

, Ans. 21.21-j- inches square. 

15. Required the side of a square, that may be inscribed in 

a circle 80 feet in diameter. Ans. 56.56848-f- feet. 

PROBLEM VIII. 

In a given circle to describe a h^agon and an equilateral 
triangle, and to find the length oj[ one of the sides of the in¬ 
scribed triangle. 

Rule. — Multiply the diameter by .SGGOUoi and the product is the 
side of an inscribed eiptilaleral triangle. 


Demonstration. — Let A B C D E F 
be llie given circle, and G the centre. 

From the point B in the circunifcrcnce 
apply the radius B G six times to die 
circumference, and join B C, C D, D E, 

KF, FA, and AB, and the figure 
ABODE F, thus formed, is an equi¬ 
lateral inscribed hexagon. • 

Join the alternate angles A E, K 0, 
and CA, and the fii^no AEfJ, thus 
1 ‘nrmed, is an equilateral triangle inscribed. It is equilateral 
because the three sides subtend the equal arches of the circurn- 



fi rence. 

A B C G is a rhombus, and the diagonal B G is equal to eitlior 
skh; of the rhombus. If, therefore, the diamcier of the circle 
AD is 1, the serriidiarneter AG or BG will be .5; and*BIl, 
Avhich is half of BG, will be .25^. AHBLis^a right-angled 
triangle, and therefore A H is equal to the s^ittre root of the 
difference of the squares of A B and BH'.^^Thu3 A II r=: 


— B IP — .255 ^.25 — ,062.'?- V. 1875. 

= .4330127. Mow if A II be .4330127, AC, which is twice 
ATI, will be .8660254. But AC is the side of the*cquila1c^al 
triangle inscribed ; and as \vo have before sliown, page 216, 
that all similai figures are in proportion -to their homologous 
sides, it will therefore follow, that as the diameter of the gi\en 
circle, whiclnis 1, is to the side of its inscribed equilateral triangle 
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.8660254, so is the diameter of any other circle to the side of 
its inscribed equilaieral triangle. 

16. Required the side of an equilateral triangle, that may be 
inscribed in a circle 80 feet in diameter. Ans. 69.28-|- feet. 

17. Required the side of an equilateral tr'angle, that may be 
Inscribed in a circle 50 inches in diameter. Ans. 43.3-}-in. 

18. There is a certain piece of round timber 30 inches in di¬ 

ameter ; required the side of an equilateral triangular beam, 
that may be hewn from it. Ans. 25.98-j- inches. 

PROBLEM IX. 

Having the circumference of a circle given, to find the di¬ 
ameter. 

Rl'Le. — Multiply the circumference hj .3183098, and the product is 
the diameter. 

^ Rationale. — As we have seen in Problem IV., the ratio of 
the ^circumference of a circle to its diameter is as 3..14I592 to 
1 ; and as the ratio of all circumferences of circles to their di¬ 
ameters i.s the same, therefore, -if the circumference of a circle 
be 1, ns diameter may bo found by the following proportion : — 

As 3.141592 : 1 : : 1: : .3183098. 

I * 

Wherefore, if we multiply the circumference of any circle by 
.3183098, the product is the diameter. Q. E. D. 

19. If the circumference of a circle be 25,000 miles, what 

is its diameter } An*;, 7957.74-}- miles. 

20. If the circumference of a round stick of timber bo 50 

inches, wliat is its diameter ? Ans. 15.91549-j- inches. 


PROBLEB^^'X. 

Having the circumference of a circle given, to find the side 
of an equal square. 

Rule. — Multipty^ the circumference by .263094, antf the product is 
the side of an e(pu^ square. 

We have demonstrated in a previous problem, that, when the 
diametef bf a circle is 1, the side of an equal square is .886227; 
but when the circumferc'ncc is 1, the side of an equal square 
must be as much less than this number, as 1 is loss than 
3.141592; that is, it will be equ:il to the number of times 
.886227 will contain 3.141592; .886227 3.141592r=.282094; 

therefore, if we multiply tlie circumference of any circle by 
i282094, the product is the side of an equal square. Q. E. D. 
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21. T have a circular field 360 rods in circumference : what 
he the si«]c of a square field, tlial shall contain the same 

quantity ' Ans. 101.55-}-rods. 

22. John ?!mith had a farm, Avhieh was 10,000 rods in cir- 
fuiiirerenco, and which he sold at $'71.75 per acre, and he 
jturchased another farm containing the same quantity of land 
in the form of a square; required the length of one of its side.s. 

Ans. 2820.94-|- rods. 

PROBLEM XI. • 

Having the circumference of a circle given, to find the side 
of an equilateral triangle inscribed., 


Iti'LE. — MtiUijihj the circumference hij .2756046, and the product is 
the stdi of an eifuilaleral triangle inscribed. 


liationalo. — Wc have seen in Problem Vlll. that the ratio of 
the d'timeter of a circle to its inscribed triangle is as 1 to 
.8660251; but llie ratio of the circumference of a circle to*its 
d); motor is as 3.141592 to 1; therefore, the ratio of ilie cir- 
cuinreronco of a circle to its inscribed equilateral triaiiirlc i.s as 
3.141592 to .86602.) I; that is, it will ho equal to tht^number 
of limes .8660254 will contain 3.141592. Thu.s .8660254-4- 
3.141592 ~ .2756616. Therefore, by multiplying the circum- 
fercnco of any circle by .2756616, we obtain the side of an 
equilateral triangle inscribed. Q. E. l\ 


23. How large an (Ki’iilateral triangle may be inscribed in a 
circle, Avhose circumference is 5000 feet ? Aiis. 1378.3230:. 

21. lleqnired the side of an equilateral triancular beam, that 
may be hewn from a round piece (»f timber 80 inches in cir¬ 
cumference, ‘ jVns. 22.0;)-)- inches. 


4 


PROBLEM XII. , 

FTaving the circumference of n circle given, to find the side 
of an inscribed square. • ; 

RuLEr — MuUiyIy the circumference by .225079, dkd the product is 
the side of a syuarc inscribed. • 

Rationale. —We have seen in Problem VII. that the ratio of 
the diameter of a circle to its inscribed square is as 1 ♦*) .707 lOg; 
we have also scon in Problem IV. that the ratio of the circum¬ 
ference of a circle to its diafiieter is as 3.141592 to 1; there¬ 
fore, the ratio of the circumference of a circle to its inscril>ed 
square is as 3.141592 to .707100. 4 hat is, it will be eijital to 
the number of times .707106 will contain 3.141592. Thus 
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,707106 -7- 3.141592 = .225079 ; therefore, if the circumfer¬ 
ence of any circle be multiplied by .225079, the j)roduct is ilie 
side of a square inscribed. Q. K. 1). 

25. I liave a circular field, whose circumference is 5000 rods, 
what is the side of a square field tliat may be made in it ? 

Ans. 1125.395-|- rods. 

. 26. H(iw large a’ square stick may be hewn from a piece of 

round timber 100 inches in circumference ? 

• Ans. 22.5-j- inches square. 

Note. —If we wieh to find tlie circumfereTice of .t Ireo, wliirh v\ il' 
hew any given number of intshes square, we divide the given snle ui' tlic 
square by .225079, and the quutjuiu is liic rircumfurenie n-qiiired. 

27. What must be the cii^umfcrence of a tree that will make 

a beam 10 inches square ? Ans. 44.424- inches. 

28. What must be the circumference of a tree, that, when 
hewn, it may be 18 inches square ? Ans. 79.97-4- inche.s. 

29. I have a garden which is 20 rods square; required the 
circumference of a circle, in feet, that will* inclose this garden. 

Ans. 1466.154- feet. 

■* ■ PROBLEM XIII. 

f 

. To find the contents of a cube or parallelopipedon. 

Rule. — Multiply the Jength, height^ and breadth continually to~ 
gethevy and the product is the contents, 

30. How many cubic feet are there In a cube, whose side is 

18 inches ? Ans. 3g feet. 

31. What are the contents of a parallelopipedon, whose 
length is 6 feet, breadtli 2^ fect,;^nd altitude If feel ? 

• * Ans, 26f feet. 

32. How many cubic feet in a block of marble, whese length 

is 3'feet 2 inches, breadth 2- feet 8 inches, and depth 2 feet 6 
inches ? , Ans. 21^ feet. 

PROBLEM XIV. 

^ '^To find the solidity of a prism. 

Rule. — Multiply the area of the hue, or end^ by the height. 

*'33. What are tlie contents of a triangular prism, whose 
length is 12 feet, and each side of its; base 2^ feet ? 

Ans. 32.474- 

34^ Required the solidity of a triangular prism, whose length 
is lOi^eet, and the thfee sides of its triangular end, or base, are 
5, 4, aa9 3 feet. Ans. 60 feet. 
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PROBLEM XV. 

To find the solidity of a cone or pyramid. 

Rule. — MulUjily the area of the hose by k of its height. 

;i5. M^hat is the solidity of a cone, whose height is 12^ feet, 
and the diameter of the base 2^ feet.? Ans. 20.45-J- feet. 

36. What are the contents of a triangular pyramid, whose 

height is 11 feel 6 inches, and the sides of its base 5, 6, and 7 
feci ? * Ans. 71.035-^ feet. 

QUESTIONS TO EXERCISE THE ABOVE PROBLEMS. 

37. I have a round garden, containing 75 square rods; how 
large a square garden can be made in it ? 

Ans. 47.74644" square rods. 

38. I have a circular garden containing 75 square rods; 
whai must be the side of a square field that would contain it ? 

Ans. 9.772-f^ rods. 

'•39 There is a small circular fichl, 25 rods in mameter; 
what is tlie difieronce of the areas of the inscribed and circum¬ 
scribed squares, and how much do they differ from the areas oi 
tlio field : 

Ans. 312.5 r(fds, the dlfrerencc of the squares; 134.126254- 
rods, the circumscribed square, more than the area; 178.373 
rods, inscribed square,less than tlie area. 

PROBLEM XVI. 

To find the surface of a cone. 

Rule. — MuUrply the circumference of the base by half its slant height, 

40. What is the convex surface of a cone, whose side lis 20 
feet, and the circumference of its has ' 9 feet ^ Ans. 90 feet. 

PROBLEM XVI . 

To find the solidity of the frustum of a cctie. 

Rule. — Multiply the diameters of the two bases fogeth^, and to ih , 
product add 4 of the sipiare of the difference of the diametersthen iSjL 
tiply this sum by .785398, and the product will be the mean area betweeo 
the two bases ; lastly^ multiply the mean area by the length of the frus - 
tum^ and the product will be the solid contents, Or^ find the area of the 
two ends of the frustum, multiply those two areas together, and eJtrmi 
the syuare root of thdr product. To this root add the two areas, nod 
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maUifly their mm by one third of the altitude or length of the fni^shiTn, 
and the jiroduct will be the solidity of the frustum of a cone, or pyrauvd. 

Note. — These arc the cxart rules for measuring round timber, and 
should be adopted. Sec page 

41. What are tlie contents of a stick of timber, whose length 
is 40 feet, the diameter of the larger end 24 inches, and the 
smaller end 12 inches ? Ans. 73-^ feet, nearly. 


PROBLEM xviii. . 

To find the solidity of a sphere or globe. 

Rule. — Multiply the cube of the diameter by .5336. 

42. What is the solidity of a sphere, whose axis or diameter 

is 12 inches ? Ans. 904.7H-f- inches. 

43. Required the contents of the earth, supposing it.s circum* 
ference to be 25,000 miles. 

. Ans. 263858149120.06886875 miles. 

PROBLEM XIX. 

To find the convex surface of a sphere, or globe. 

RvLt,Multiply its diameter by its circumference. 

44. Required the convex surface of u globe^ whoso diameter 

or axis is 24 inches. ^ Ans. 1809.55-[- inches. 

45. Required tho surface of the earth, its diameter being 
7957^ miles, and its circumference 25,000 miles. 

Ans. 198943750 square miles. 

PROBLEM XX. 

To find how large a cube may be cut from any given sphere, 
or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide that product by 3, 
and extract the square root of the ijuotient for the ansivcr. 

Demonstration. — It is evident, that, if a cube be inscribed in 
a sphere, ilg corners or angles will be in contact with the sur¬ 
face of the sphere, and that a line passing from the lower cor¬ 
ner of the cube to its opposite upper corner will be the diame¬ 
ter of the sphere ; and that the square of this oblique line is 
equal to the sum of the squares of throe sides of the inscribed 
cube is evident, from the fact that the square of any two sides 
of the cube (suppose two sides at the base) is equal to the 
square of the diagonal across the base; and that the square of 
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this diagonal (which we have just proved to be equal to the 
square of two sides at llio bus(‘) and tlie sf|narc of the height 
of tiie cube arc ccpial lo the scpiare of the diagonal line, which 
passe.s from the lower corner of the square lo the opposite up¬ 
per corner, which liiu; is the diameter of the sphere. There¬ 
fore, the square of the diameter of any sphere is equal to the 
sum of the squares of any three sides of an inscribed cube; or 
4 of the square of the diameter of any sphere is equal to the 
square of one of thciSides of an inscribed cube. ^ Q. E. D. 

4G. ITow large a cube may be inscribed in a globe. 12 inches 
in diameter ? Ans. 6.928-j-in. in the side of the cube. 

12 y 12 

- = 48; = 6.928-|- Answer. 

O 

47. How large a cube may be inscribed in a sphere 40 inch¬ 
es in diameter ? * Ans. 23.09-f- inches. 

48. How many cubic inches are contained in a cube, that 
may be inscribed in a sphere 20 inches in diameter ? 

Ans. 1539.6-}- inches. 




Section LXXVL 
GAUGING. 

i 

Gauging is the art of finding the contents of any regular ves¬ 
sel, in gallons, bushels, &c. 

PROULEM 1. 

To find the number of gallons, &c., in a square vessel.* 

Rtu.r.— Take Ihe dimrnshns in incites; then multiply the lengthy 
breadth, and height together; divide the product by 282 Jor ale gallonSf 
2^1 for loine ga/lons, and 2150,42/or bushels. 

* 

1. How many wine gallons will a cubical box contain, that 
is 10 feel long, 5 feel wide, and 4 feet high 

Ans. 14967^gal. 

2. How many ale gallons- will a trough contain, that is 12 
feet long, 6 feet wide, and 2 feet high ? Ans. 882^fgal. 

3. How many bushels of grain will a box contain, that is 
15 feet long, 5 feet wide, and 7 feet high ? Ans. 421.6bu. 
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PROBLEM IJ. 

To find the contents of a cask. 


Rule. — Tahn the dimensions of //tc cask in inches; namely, the di¬ 
ameter of the bung and head, and the length of the cask. Note the dif¬ 
ference between the bung diameter and the head diameter. 

If the staves of tlw cask be much curved between the bung and the head, 
multiply the difference by .7; if not quite so much curved, by .65 ; if 
they bulge yet less, by .6 ; and if they are almost straight, by ,55 ; aild 
the product to the head diaiiicter; ‘hr sum will be a mean diameter Inj 
whi^ the cask is reduced to a cylinder. 

Square the mean diameter thus found, then multiply it Iry the length, 
divide the product by 359 for ale or beer gallons, and by !i94 for wine 
gallons. 

4. Required the contents in wine gallons of a cask, whose 
bung diameter is 35 inches, head diameter 27 inches, and length 
45 inches. 


35 — 27 X. 7 = 5.6 
27 + 5.6 = 32.6 


32.f X 32.6 X 45 = 47824.20 
47824.20 

—— = 162.66 wine gallops. 


5. What are the contents of a cask in ale gal’ons, whose 
bung dianfeter is 40 inches, head diameter 30 inches, and length 
50 inches ? Ans. 185.55-|- ale gallons. 


PROBLEM HI. 

To find ’the contents of a round vessel,'wider at one end than 
the other. 

Rule. — Multiply the greater diameter by the less; to this product 
add 1 of the sifuare of their difference, then multiply by the height, and 
divide as in the last rule. 

6, What are the contents in wine measure of a tub, 40 
inches ' i diameter at the top, 30 inches at the bottom, and 
whose height is 50 inches ? Ans. 209.75 wine gallons. 


Section LXXVII. 

TONNAGE OF VESSELS. 

Carpenter’s Rule. — For single-decked vessels, multiply the 
length, breadth at the main beam, and depth in the hold together, and 
divide the product by 95, and the quotient is the tons 
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lint for a dniible-decked vessel, take half of llie breadth of the main 
beam for tlie depth of the hold, and proeeed as before. 

I. What is the tonnage of a single-decked vessel, whose length 

IS fion., breadth iJOft., and depth lOft ? Ans. tons. 

‘J. is the tonnage of a double-decked vessel, whose 

ii'iigth is 70 feet, and brearlth ii4 feci ? Ans. 21‘2/g^ tons. 

(jov’frnmrnt livLE. — If die vep'^el be double-decked, take the 
li'(i:,-lli iliei'i'of from tin*fore jiarl of l!ic ininn ste.m to tlic after part of 
llu‘ Mi'rii-posi above the upper drek , die breadtii dicrpof at the broad- 
t'st pail almve the main wales, half of « Inch hrcadlli -.ball be accounted 
the depth of such vessi'i, and tlion ded'ic' Irom the letiotii ^ of the 
Iire.iddi. iiuiliiply the remaiiuler lij, tlic breadth, and the product by 
the cb'ptb, and divide this last product by 95, the quotient whereof 
shall be deemed the true contents or tonnage of such ship or vessel; 
and if such blii[) or vess/'l ]«■ singlc-dcekcd, lake the length and breadth, 
as above direeled, deduct from tlie said length ^ of tlie breadth, and 
take the df ptli from tin uinier .side of the deck-plank to the ceiling in 
the ll•.ld, ainl then muliipiv and divide as aforesaid, and the quoUent 
stMij be deemed the lonnago. 

Wbal is the government tonnnge of a single-de#ka^es- 
scl, wiiosc length to 70 b;et, breadth 30 feet, and depth in the 
hold 9 feel ^ Ans. tons. 

4. What is the govornme:i^ tonnage of a single-decked ves- ' 
sel, wlioso length is 7.') feet, breadth feel, and depth in the 
hobl lii ft'et.^ Ans. 171^^-J tons. 

.'j. AV’liai is the pov<;rnmcnf tonnage of a double-decked ves¬ 
sel, which has the foli(jwirig »lini<;nsioiis . length 9y feet, breadtti 
3.“> feci ? Ans. 496^| tons. 

(). Ketpnred the government tonnage of a double-decked ves- 
s(;l, whoso length is 180 feet, and breadth 40 feet. 

Ans. tons. 

7. Required the government tonnage of a singlc-decked*vcs- 
scl, whose length is 78 feet, width ‘21 feet, and d"pth 9 feet. 

• Ans. 1305^-% tons. 

H. What i.s the government tonnage of a double-decked vessel, 
whose length is 159fi., and widtli 30ft..? Ans. 6fi7H tons. 

9. What is the government tonnage of Noah’s ark, admitting 

its length to have been 479 feet, its breadth 80 fget, and its 
depth 4H feet. Ans. 17421^5 tons.* 

10. What is the government tonnage of a ves.sel, whose length 

is 200 feet, and breadlh 3.^ feet.? Ans. tons. 

II. The new ship Monlc/.uma is 280 feet in length, and 40 
feet in breadth. Required the government tonnage. 

Ans. 2155^1 tons. 


28 * 
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Section LXXVIII. • 

MENSURATION OF LUMBER. 

PROBLEM I. 

To find the contents of a board. 

t 

Rule. — Mihiply the length of the boards taken in feet^ by its breadth 
taken in inches^ divide this product by 12, and the quotient is the con¬ 
tents in square feet. 

1. What are the contents of a board 24 feet long, and 8 

inches wide ? Ans. 16 feet. 

2. What are the contents of a board 30 feet long, and 16 

inches wide ? Ans. 40 feet. 


PROBLEM II. 

To find the contents of joists. 

Bulb. — Multiply the depth and width togaher, taken in inches, and their 
product bif the lentith in feOt: divide the last product by 12, and the guotierd is 
the contents tn feet. 

3. How many feet are there in 3 joists, which are 15 feet 
long, 5 inches wide, and 3 inches thick ? Ans. 56^ feet. 

4. How many feet in 20 joists, 10 feet long, 6 inches wide, 

and 2 inches thick ? ' Ans. 200 feet. 


PROBLEM HI. 

To measure round timber. 

We have inserted below the rule usually adopted by survey¬ 
ors of lumber; but it is a very unjust rule, if it is intended to 
give only 40 cubic feet of timber for a ton. For, if a stick of 
round timber be 40 feet Jong, and its circumference be 48 
inches, it is considered by surveyors to contain one ton, or 40 
feet; whereas, it in reality contains, according to the following 
correct process, 60^^ cubic feet. 

t 

OPERATION. 

48 X .31831=15.27888; 15.27888 2 = 7.63944; 7.63944 

X 24 = 183.34656; 183.34656 x 40 = 7333.8624 ; 7333.8624 
-V- 144 = that is, it contains as many cubic feet as a 

stick 50^<^ feet long and 1 foot square. 

Rulb. — Multiply the length of the sticky taken in feetf by the square 
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of \ the girth, taken in inches; divide this j/roduct by 144, and the quo~ 
tient IS the contents in cubic ftet. 

Nuts. — The girth is usually taken about } of the distance from the 
larger to the sinaTler end. * 

5. How many cubic feet in a stick of timber, which is 30 
feet long, and whose girth is 40 inchesAns. 20| feet. 

6- If a stick of timber is 50 feet long, and its girth is 50 inches, 
what number of cubic feet does it contain ? Ans. 68^'^ feet. 

7, What are the*contents of a log 90 feet Jong, and whose 
circumference is 120 inches ? Ans. 562 j feet. 


Section LXXIX. 

PHILOSOPHICAL PROBLEMS.* 

PROBLEM 1. 

• To find the time in which pendulums of diffcren^Jgngths 
would vibrate ; that which vibrates seconds being 3^2 inches. 

The limes of tlie vibrations of pendulums are 16 each other 
as the square roots of their lengihs; or their lengths are as thS 
squares of their times of vibrations.« 

Rule. — t/ic s(pmr> of onr second i.s to the sipiare of the time in 
seconds in which a pendulum would vibrate, so is 39.:^ inches to the 
length of the required pendulum, 

EXAMPLES. 

1. Required the length of a pendulum that vibrates once in 
8 seconds. 

1® : 8®: : 39.2in.: 2508.8in. = 209^*5 feet, Ans. , 

2. Required the length of a pendulum that shall vibrate 4 

times a second. • Ans. 2/^ inches. 

3. Required the length of a pendulum that shall vibrate once 

i minute. Ans. gl920 yards. 

4. How often will a pendulum vibrate whose length is 100 

feet ? Ans. once in 5.53-^ seconds. 

PROBLEM 11. 

To find the weight of any body, at any assignable distance 
above the earth’s surface. 

* For dKniori>4trittioiis of ilm (idlowiiig jtroliioTiis, the student u referred 
to Enfield ’m Philosophy, or to the Cambridge Mathematici. 
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The gravity* of any body above the earth’s surface decreases, 
as the squarois of its distance in semidiameters of the earth 
from its centre increases. 

Rule. — As the square of the distance from the earth's centre is to 
the stfuare of tlte earth's scrnidiameter, so is the weight of the body on 
the earth's surface to its weight at any assignable distance above the 
sitrface of the earth, and vice versa. 

5. If a body weigh 900 pounds at the earth’s surface, what 
would it weigh £000 miles above its surface ? Ans. lOOlbs. 

6. Admitting the semidiameter of the earth to be 4000 miles, 

what would be the weight of a body 20,000 miles above its sur¬ 
face, that on its surface weighed 144 pounds.? Ans. 41 hs. 

7. How far must a body be raised to lose half its weight ? 

Ans. 1656.85-f- miles. 

8. If a man at the earth’s surface could carry 150 pounds, 
how mqch would that burden weigh at the earth, which he 

. could sustain at the distance of the moon, whose centre is 
240,000 miles fr^ the earth’s centre.? Ans. 540,0001bs. 

9. Jf a body at the surface of the earth weigh 900 pounds,*’ 

but being carried to a certain height weighs only 400 pounds, 
what is that height.? Ans. 2000 miles. 


PROBLEM 111. 

By having the height of a tide on the earth given, to find ilic 
height of one at the moon. 

' Rule. — As the cube of the moon's diameter, multiflied by its density, 
is to the cul>e of the earth's diameter, multiplied by its density, so is the 
height of a tide on the earth to the height of one at the moon. 

10. The moon’s diameter is 2180 miles, and its density 494; 
the earth’s diameter is 7964 miles, and its density 400. If, 
then, by the attraction of the moon, a tide of 6 feet is raised at 
the earth, what will be the height of a tide raised by the attrac¬ 
tion of the earth at the moon t Ans. 236.8-|- feet. 

Note. — The above question is on the supposition that the moon has 
Bons and oeoans cimiiar to those on the earth, out astronomers at the pres¬ 
ent time doubt their exbtence at this secondary planet. 

problem iv. 

To find the weight of a body at thb sun and planets, having 
its weight given at the earth. 

If the diameters of two globes be equal, and their densities 
different, the weight of a body on their surfaces will be a.s their 
densities. 
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If their densities be equal, and their diameters different, the 
weight of a body will be as ] of their circiiinrerence. 

If their diameters and densities be both dillerent, the weight 
of a body will be as | of their seqnidianieters, multiplied by 
tlieir densities. 

Therefore, having the weight of a body on the surface of the 
earth given, to find its weiglu at the surface of the sun and the 
several planets, we adopt the following 

— u4s § of ltd: earth's scmidiametcr, muftipJitd by its density^ 
ts to i of the sun's or planet's semidiaineter, mulUjdicd try its density, 
.?(• IS the ion<ih1 of a body at the surface of the earth to the weight oj a 
body at the surface of the sun or planet. 

11. If the weight of a man at the surface of the earth be 170 
pounds, what will be his weight at the surface of the sun, and 
the several planets, whose densities, &c., are as in the following 
table ? 



Driisily, 

n^’iiiieler. 

Seiniiiiaiiiuier 


S(m, 

100 

883246 

441623 

2.94415 

Jupiter, 

94.5 

89170 

44585 

•29T53 

Saturn, 

67 

79042 

39521 

26347 

Earth, 

400 

7964 

3982 

• 2654 

Moon, 

494 

2180 

1090 

726 


Ans. Weight at the sun 4714.6-|-lhs., at Jupiter 449.7-I-lbs., 
at Saturn 282.6-f-lbSy at the moon 57.4-|-lbs. 

PROBLEM V. 

To find how far a heavy body will fall in a given time, near 
the surface of the earth. 

Heavy bodies near the surface of the earth fall 16 feet ip one 
second of time ; and the velocities they acquire in falling are 
as the squares of the times ; therefpre, to find the distance any 
body will fall in a given time, we adopt the following 

Rule. — A5 the sifuare of i second is to the square g/" the time in 
seconds that the body is falling, so is 16 feet to the distance in feet thal 
the body will fall tn the given time. ^ 

12. How far will a leaden bullet fall in 8 seconds ? 

1® : 8® : : 16ft. : 1024ft. = Answer. 

13. How far would a body fall in 1 minute 

Ans. 10 miles 1600 yards. 
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14. How far would a body fall in 1 hour ? 

Ans. 39,272 miles 1280 yards. 

15. How far would a body fall in 9 days ? 

Ari,s. 1,832,308,303 miles 1120 yards. 

/ • 

PROBLEM VI. 

The velocity given, to find the space fallen through to ac¬ 
quire that velocity. 

Rule. — Divide the velocity hj 8, and the square of the quotient will 
be the distance fallen through to acquire that velocity. 

16. The velocity of a cannon-ball is 660 feet per second. 
From what height must it fall to acquire that velocity ? 

Ans. 68*061^ feet. 

17. At what distance must a body have fallen to acf^uire the 
velocity of 1000 feet per second } Ans. 2 miles 5065 feet. 

PROBLEM VII. 

The velocity given per second, to find the time. 

KPiik. K - Divide the velocity by 8, and a fourth fart of the quotihu ■ 
will be the time in seconds. 

18. How long must a body be falling to acquire a velocity 

of 200 feet per second ? Ans. 6^ seconds. 

19. How long must a* body be falling to acquire a velocity of 

320 feet per second ? Ans. 10 seconds. 


PROBLEM VIII. 

The space tlirough which a body has fallen given, to find the 
time it has been falling. 

Rule. — Divide the square root of the space in feet fallen through by 

4, and the quotient will be the lime in seconds in which it was falling. 

< 

20. How long would a body be falling through the space of 

40,000 feet ^ Ans. 50 seconds. 

21. How long would a ball be falling from the top of a tow¬ 
er, that wa« 400 feet high, to the earthAns. 5 seconds. 

PROBLEM IX. 

The weight of a body and the space fallen through given to 
find the force with which it will strike. 

Hulk. — Multiply the spate falltn through, infect, by 64, then mul¬ 
tiply the Square root of this product by the weight, and the product is 
the momentum, or force xoith which it will strike. 
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22. Tf the rammer for driving the piles of Warren Bridge 
\v(*!gli<'(l 1000 pounds, and fell through a space of 16 feel, with 
whul force did it strike the pile.? 

\/i6'3r64 = 32 32 X lOOg = 32,0001bs. Answer. 

23. Bunker flill Monumenl is 220 feet in height; what 

would be the momentum of a stone, weighing 4 tons, falling 
from tlje top to the ground.? Ans. 1,063,184.6-f- Jbs. 


Section LXXX. 

MKCHANTCA L POWER S. 

That body wdiich comtnunicalcs motion to another is called 
the power. 

The body which receives motion from another is called* the 
iceighL 

«, The mechanical powers are six, the Lever, the W’heel and 
" Axle, llie Pulley, the Inclined Plane, the Screw, and Wt?llge. 

THE LEVER. 

The lever is a bar, movable 
about a fixed point, called its 
fulcrum or prop. It ^s in dieory 
considered as an inflexible line, 
without weight. It is of three 
kinds ; the first, when the jirop 
is between the weight and tlie power; the second, when the 
weight is between the prop and the power; the third, when the 
[lower is between tlie prop and the weight. , 

A power and weight acting upon the arms of a lever will 
balance each other, when the distance of the point at which the 
power is applied to the lover from the prop is to the distance 
of the point at which the weight is applied as the weight is to 
tlie power. 

I’hcrofore, to find what weight may be raised by a given 
power, we adopt tlie following ’ • 

Rule. — A.s Ihe distance between the body to he raised^ or balanced^ 
and the fulcrum or prop., is to the distance between the prop and the 
point where the power is applied, so is the power to the weiglu which it 
will balance. 
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1. If a man weighing 170 pounds be resting upon a lover 10 

fool long, whai wuiglil will he balance on the other end, the 
prop being one foot from the weight ^ Ans. 15301bs. 

2. If a weight of 1530 pounds were to be raised by a lever 
10 feet long, and the prop fixed one foot from the we/ighi, what 
power appliful to the other end of the lever would biilance it ? 

Am. J70lhs. 

3. If a weight of 1530 pounds be placed one foot from the 

prop, at what distance from the prop must a power of 170 
pounds be applied to balance it ? * Ans. 9 feet. 

4. At what distance from a weight of 1530 pounds must a 

prop be placed, so that a power of 170 pounds, applied 9 
feet from the prop, may balance it? Ans. 1 foot. 

5. Sup|)osing the earth to contain 4,000,000,000,000,000,000,- 

000 cubic feet, each foot weighing 100 pounds, and that ihe 
earih was snsjamded at one end of a lever, its centre being 6000 
mdes from the fulcrum or prop, and that a man at the other 
end of the lever w'as able to pull, or press with a force of 200 
pounds; what must be the distance between the man and the 
fulcf^!»;», that he might be able to more the earth ? , 

Ans. 12,000,000,000,000,000,000,000,000 miles. 

6. Suppc.sing the man in the last question to be able to move 
his end of the lever 100 feet per second, how long would it 
take him to raise the earth one inch ? 

Ans. 52,81?l,479,690y. 17d. 14h. 57m. 46fsec. 

THE WHEEL AND AXLE. 

The wheel and axle is a wheel 
turning round together with its 
axle; the power is applied to the 
circumference of the wheel, and 
the weight to that of the axle by 
means of cords. 

An equilibrium is produced in 
the wheel and axle, when the 
weight is to'ihe pow'cr as the di¬ 
ameter of the wheel to the diam¬ 
eter of its axle. 

To find, therefore, how large a 
power must be applied to the 
wheel to raise a given weight on 
the axle, we adopt the following 
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Ilri.K. — A.s the diameter of the. wheel i$ to the diameter of the arte, 
so IS the weight to be raised by the axle to the power lieat must be applied 
to the wheel. 

7. If the diameter of the axle be 6 inches, and the diameter 

of the wheel 4 feet, what power mult be applied to the wheel 
to raise 9(50 f)Ounds at the axle ? Ann. 1201 hs. 

8. If the diameter of the axle be 6 inches, and die diamrier 

of the wheel 4 feet, what pow(;r must be applied to the axh' to 
rais(3 120 jiomids at die wheel ? Ans. 9601 h-^. 

9. If the diameter of the axle be 6 inches, afhd 120 poimds 

apph(*d to the wheel raise 960 pounds at the axle, wdiai is tlie 
d.ameler of the wheel ? Ans. 1 f<*et. 

10. If the liiaineter of die wheel be 4 feet, and 120 pounds 

ap|)hed to the wlieel raise 960 pounds at the axle, what is tlie 
diameter of the axle ^ Ans. 6 inches. 

THE PULLEY. 

# 

The pulley is a small wheel, movable 
about its axis by means of a cord, which 
passes over it. 

VViien the axis of a pulley is fixed, 
the pulley only changes the direction itf 
the power ; if movable pulleys are 
used, an equilibrium h produced when 
the power is to the weight as one to 
the number of ropes applied to them. 

If each movable pulley has its own 
rope, each pulley will be double the 
power. 

• To find the weight that may be raised by a given power. 

Rulb. — Multiply the power by the number of cords thgt support the 
weight, and the product is the weight. 

11. What power must be applied to a rope, that pjtsses ov^r 
one movable pulley, to balance a weight of 400 pounds } 

• Ans. 200lbs. 

12. What weight will be balanced by a power of 10 pounds, 
attached to a cord that passes over 3 movable pulleys } 

Ans. 601bs. 






338 


MECHANICAL POWERS. 


[S£CT. LUX. 


13. What weight will be balanced by a power of' 144 pounds, 
attached to a cord that passes over 2 movable pulleys ? 

Ans. 57Gibs. 

14. If a cord, that pa.sses over two movable pulleys, be at¬ 

tached to an axle 6 inches in diameter, whose whet;l is GO niches 
in diameter, what weight may be raised by the pulley, by ap 
plying 144 pounds to the wheel ? Ans. 57601bs. 

. THE INCLINED PLANE. 

An inclined plane is a plane which makes an acute angk 
with the horizon. 

The motion of a body descending an inclined plane is uni 
formly accelerated. 

The force with which a body descends an inclined plane, 
by the force of attraction, is to that with which it would descend 
freely, a.s the elevation of the plane to its length; or, as the 
size of its angle of inclination to radius. 

'lk>«^md the power that will draw a weight up an incliiK']^ 
plane. 

Rule — Multiply the weight hy the perpendicular height of the plane^ 
and divide this product by the length. 

15. An incliiied planj is 50 feet in length, and 10 feet in 

perpendicular lieighi ; what power is suflicient to draw up a 
w'eight of 1000 pountls ? Ans. 200lbs. 

IG. What weight, applied to a cord passing over a single pul¬ 
ley at the elevated part of an inclined plane, will be abh; to 
susUiin a weight of 1728 pounds, provided the ])lanc was 600 
feet long, and its perpendicular luught 5 feetAns. 14^-lbs. 

17. A certain railroad, one mile in length, has a perpendic¬ 
ular “elevation of 50ft.; what power is suflicient to draw up this 
elevation a train of cars weighing 20,0001bs. ? Ans. 189;j§. 

18. An inclined plane i.s 300 feet in length, and 30 feet in 

perpendicular height; what powder is sufficient to draw up a 
weight of 2000 fiounds ? Ans. 2001bs. 

19. An inclined plane is 1000 feet in length, and 100 feet in 

perpcndicvlar height; what power is sufficient to draw up this 
elevation a weight of 5000 pounds ? Ans. 500lbs. 

20. What weight applied to and passing over a single pulley, 

at the elevated pari of an inclined plane, will be able to sustain 
a weight of 70001bs., provided the plane is 300 feet long and 
its perpendicular height 30 feet ? Ans. 700Ibs. 
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THE SCREW. 


Tlie«rmr is a cylinder, whic,}) has 
either a proinineiil part or a holloy 
Miie, jiassiiig round it. in a s])iral form, 
in.^ertod in one ol' tlio opposite 
kind that it may he raised or de- 
pri’ssed at T>Ieubiii‘e, with llie weight 
upon its upjier, or suspended beneath 
its lower sin Dice. 

Jn the srrcii' the (.-(indihrium \\i!l 
be produced, ^\llen the powi'r is ti» 
iIk* weij^ht as the distance between 
the two contignon.s threads, in a di- 
n'c.tlon parallel to the a\is of the 
.screw, to the circumferenoe of the circle described by the 
power in one revolution. • 

To find tlic' power that should b^' ap])lied to raise a given 

KrT.E. — .4.'? thi‘ distance between the threads of the sernu is to the ar¬ 
ea nif nr ner of the ante described by the power, so is th& power to the 
wnuht to be raised. • 

Note. — Ono third of tlic pownr is lost Jn ovorcoisiiag friition. 



til. If the threads of a screw be 1 inch a[»art, and a power 
of JOO pounds be nyiplied to ilie end of a lever lO'feet long, 
what force will be exerted at the end of the screw,' 

An.s. 75,3!)8.20-|-lb.s. 

If the threads of a screw be ^ an inch apart, wliat pow¬ 
er must be applied to the end of a lever 100 inches in huiglh 
to raise 100,000 pounds.? Ans. 79.577H-lbs. 

ti3. If the threads of a screw be an inch apart, and j)ow- 
cr of 79.r>774-f- pounds be applied to the end of a lever 100 
inches in length, what weight will* be raised .? 

Ans. 100.0001 hs. 

24. Tf a power of 79.5774+ ponnd.s he npfillrd to the end 

of a lever 100 inches long, and by this force a weight of 
100,000 pounds be raised, what is the distance xhe* wen; the 
threads of ihi* screw .2 Ans. nu uich. 

25. If a pow'cr of 79.5771+ pounds lie apjilied lo the nai 

of a lever, raising by this fore.e a weight (;f 100,000 poi nils, 
what must be the length of the lover, if the threads of the 
screw be ^ an inch apart ? Ans. 100 inches. 
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WEDGE. 

7’hc wedge is composed of two inclined planes, whose bases 
arc joined. 

VVhen tlie resisting forces and the power which acts on the 
wedge are in e(]nilibrio, the weight will be to the power as the 
height of tli(i wedge to a line drawn from the middle of the 
ba.se to one side, and parallel to tlie direction in which the re¬ 
sisting force acts on that side. 

1 1 

To find the force of the wedge. 

Rule. — hnJf Ihr Itri'adth or thifknrsa of th head of tJiP lopdiip ts 
to onp of its stoutiri^ sid(s^ so is the jmver wlmh ads against its head 
to the force jrroduced at its side, 

26. Suppose 100 pounds to be apf)licd to the head of a 
wedge that is 2 inches broad, and whose slant is 20 inches 
long, what force would be aflected on each .side ? 

A ns. 2000lbs. 

27. If the .slant side of a wedge be 12 inehe.s long, and its 
headinches broad, and a .screw whfw threads nrc' of afr- 
inch asinnb'r be ajiplied to the head of this 'flge, w jiow- 
er of 200 [A'tunds at the end of the h'vcr, 16 feet long, what 
rvould be the force exerted on the sides of the wedge r 

Alls. ol4T181.3-t-lbs. 




Section LXXXE 

SPECIFIC GRAVITY.^^ 

To find the specific gravity of a body. 

Rule. — Weigh the fn)dy both in ivattr and out of water^ and 
note the di/ftrcrKr, whifh in/t hr,the longht lost in water; then, as the 
sccight tost in water is to the whole weight, so f."! the spenfir granti/ of 
water to the. specific granti/ of the body, hut if the body whose spmfic 
grarity is reyitfred is lighter than water, affix to it another body h'at > r 
than water, so that the mass co‘>”vounded of the two may sink together. 
Wnyh the dijisc body mid the compound mass separately, kith in iraler 
and out of it; then find how much each loses in water by svbtradmg its 
weight in water from its xiuighl in air, and subtract the less of these 
remainders from the greatrr; then say, as the last rernaindir is to the 


* The .siH'iMnc gravity of a body la its weight compared witli water; 
the water being considered 1000. 
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weiifkl of the hndy in air, so is the specific gravity of water to the spe¬ 
cific grartty of the hod y. 

Note. — A cubic fiiot of water wciglia 1000 ounces. 

1. A stone weighed 10 pounds, but in Avater only 6^ pounds. 

Required the specific gravity. Ans. 26()8.6-f-. 

2. Suppose a piece of elm weigh 15 pounds in air, and that 
a j)i('cc of copper, which weighs 18 [)ounds in air and IG 
pounds in water, is iiili.xed to it, and that the compound weighs 
G i)ounds in water. Required the specific gravity of the elrn. 

Ans. 600. 


Section LXXXII. 

STIIKNGTH OF MATERIALS. 

* Tub forct^ w’ilh which a solid body resists an cfTgrtJo sepa¬ 
rate Its pui ich's os destroy their aggregsuion csin only become 
known by eXjX'rniK ill. • 

There ;ire four dwth'rc.t '' ay.s in which the stiTuimh of a solic^ 
body may h(' ; !sr>l, ny resisting a longitudinal tension; 

secorully h\' its re.sisiiiig a fo. '»> '.endinji to lireak the body by a 
transverse stueu; thirdly, n resisiii.g e.ompi(*s.sii)n, or a force 
If'-Uflirig l.» eru'.li tin? hodv ; anil, fourthly, in resisting a force 
lending to wri ue,h it asieider liy torsion. \\h; shall, however, 
only eonsidc'- the stren'''li of materials us affected hy a trans¬ 
verse strain. 

Wlien a body suffers a transvi'rse strain, the mechanical ac¬ 
tion which tJikes place among the jiarlicles is of a complicated 
nature. The re.sistance of a heaiu to a tnMisvcr>e strain is in 
a compound ratio of tlie slrirngtli^of llie individual fibres, the 
area t)f the cross section, the distance of the centre of gravity 
of the cross section from the points louiid which the beam 
turns in breaking. 

The following are the facts and principles on which mechan¬ 
ics make their calculations. * • 

1. A stick of oak one ingh square and twelve inches long, 
when both ends are supported in a horizontal position, will sus¬ 
tain a weight of GOO pounds; tiiid a bar of iron of the same 
•Innensions will sustain 2190 pounds. 

2. I'lie strength of similar beams varies inversely as their 

29 • 
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lengths; that is, if a beam 10 feet long will support 1000 pounds, 
a similar beam 20 feet long would support only 500 pounds. 

3. The strength of beams of the same length and depth is 
directly as their width; ihifl is, if thero be two beams, each 20 
foot long and 6 inches deep, and one of them i-* 6 inches wide 
and the other but 3 inches, the former will support twice the 
weight of the latter. 

4. The strength of beams of the same length and width is as 
the squares of their depths; that is, if there be two beams, each 
of which is 20 feet long and 4 inches wide, but one is 6 inches 
, deep and the other 3 inches deep, their strength is as the 
squares of these numbers. Thus, 6x6~36; 3x3 = 9; 
thiit is, the strength of the former is to the latter as 36 to 9. It 
will, tlterefore, sustain four times the weight of the latter. 
Thus, 36 -i- 9 = 4. • 

5. To compare the strength of two beams of the same length, 
but of ditferent breadth and depth, we multiply their widths by 
the squares of their depths, and their products show their com¬ 
parative strength. Thus, if we wish to ascertain how muc^., 
stronger is a joist that is 2 inches wide and 8 inches deep, 
than one of»'thc same length that is 4 inches square, wc mul¬ 
tiply 2 by the square of 8, and 4 by the square of 4; thus, 2 

X 8 X 8 = 128; 4 X 4 X 4 = 64 ; 128 -i- 64 = 2. Thus, 
we sec that although the quantity of material in one joist is the 
same as in the other, yet the former will sustain twice the 
weight of the latter. Hence “deep joists” are much stronger 
than square ones, which have the same area of a transverse 
section. 

6. To compare the strength of two beams of different lengths, 
widths, and depths, wc multiply their widths by tlic squares of 
their depths, and divide their products by their lengths, and their 
quotients will show their comparative strength. Therefore, if 
we wish to ascertain how much stronger is a beam that is 20 
feet long, 8 inches wide, and 10 inches deep, than one 10 feet 
long, 6 inchqs wide, and 5 inches deep, we adopt the following 
formulas: — 


,.8X lOx 10 

-80-= 40; —jj—= 15. 


The strength of the former, therefore, is to the latter as 40 to 
15 ; that is, if the first beam would sustain a weight of 40cwt., 
the latter would sustain only 15cwt. 

7. Having all the dimensions of one beam given, to find 
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another, part of whose dimensions are known, that will sustain 
the same weight. We multiply the width of the given beam 
by the square of its depth, and divide this product by the length, 
and the result we cull the reserved quotient; then, if we have the 
length and breadth of the required beam given to find the depth, 
we nniltij)ly the reseri'fd quotient by tlie length of the reciuired 
beam, and divide the product by its width, and the quotient is 
tlio square of the ^epth of the required beam. If the length 
and depth of the required beam were given 1o find the width, 
we multiply the reserred quotient by the length of the required 
beam, and divide this product by t’lc square of the depth of thc^ 
required beam, and the quotient is the breadtli. But if the width 
and depth of the required beam were given to find the length, 
we multiply the width of the required beam by the square of 
the de[)ih, and divide this product by the reserved quotient^ and 
the result is the length of the required beam. 

S. A triangular beam will sustain twice the weight with its 
edge up that it will with its edge down. Hence split-rails have 
Twice the strength with the narrow part upwardj^wJjich they 
have with the narrow part downward. 

9. In making the above calculations, we have nut noticed the 


weiuhi of the beam itself, and in short distances it fs of but liltte 


consequonec; but where a long beam is required, its weight is 
of importance in the calculation. 

10. A beam siqiported at one end will sustain only.one fourth 

part the weight which it would if supported at both ends. • 

11. The tendency to produce fracture m a beam by the ap¬ 
plication of a weight is greatest in the centre, and decreases 
towards the points of support; and this ratio varies as the square 
of half the length of the beam to the product of any two parts 
where the weight may bo applied, lienee the tendency of a 
weight to break a bar 8 feet long, when applied to tlie centre, 
to that of the same weight, wheij applied 3 feet from one end, 

IS as 4 X 4 = 16 to 3 X 5 = 15. 

9 




QUESTIONS TO BE PERFORMED BY THE PRECEDING RULES. 


1. If a Stick of oak 1 inch square and 12 inchAi long, •when 

both ends are supported i/i a horizontal position, will sustain a 
weight of 600 pounds, how many pounds would a similar slick 
sustain, that was 36 inches long ^ Ans. 200 pounds. 

2. If a beam 4 inches square and 12 feel long would support 
a weight of 1000 pounds, how many pounds would a similar 
beam support, that was 3 feet long ? Ans. 4000 pounds. 
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3. If a beam 20ft. long, 4in. wide, and Gin. deep, will sustain 

a weight of 20001 hs., how many pounds would a siinilar beam 
sustain, that was Sin. wide ? Ans. 15001bs. 

4. If a beam 10 feet longi^ 4 inches wide, and 3 inches deep, 
will sustain a weight of 1000 pounds, how many pounds would 
a similar beam support, that was 6 inches deep ? 

Ans. 4000 pounds. 

5. If a beam 10 feet long, 2 inches wide, and 4 inches deep, 

will sustain a weight of 1000 pounds, how niany pounds would 
a beam, that is 10 feet long, 4 inches wide, and 6 inches deep, 
sustain ? Ans. 4500 pounds. 

‘ 6. If a beam 2 feet long, 2 inches wide, and 3 inches deep, 
will sustain a weight of 4000 pounds, what will a beam, that is 
4 feet long, 3 inches wide, and 6 inches deep, sustain ? 

Ans. 12000 pounds. 

7. If a beam that is 10 feet long, 4 inches wid'e, and 6 inches 
deep,‘will sustain a w'eight of 4 tons, what weight will a beam 
sustain, that is 20 feet long, 8 inches wide, and 10 inches deep ? 

Ans. ] 1 ^ tons. » 

8. If a beam 6 inches square and 8 feet long will support a 

weiglit of 20f^0 pounds, what weight will a beam 10 feel long 
aijd 10 inches square sustain f Ans. 74074| pounds. 

9. If a beam 15 feet long and 5 inches square will sustain a 
weight of 1200 pounds, required the length of a beam, that is 
8 inches square, that will sustain a weight of 2000 pounds. 

, Ans. feet. 

10. If a beam 8 feet long and 7 inches square will su.stain 
a weight of 3000 pounds, how many inches square must be the 
beam, that is 6 feet long, that will sustain 2000 pounds.? 

Alls. 5.5-}- inches. 

11. If a bar of iron 10 feet long, 2 inches wide, and 3 inches 
deeji, will sustain 10 tons, what must be the depth of a bar, that 
is 12 feet long and 3 inches wide, that will sustain 30 tons .? 

Ans. 4.64-}- inches. 

12. If it require 1000 pounds break a certain beam, that 

is 24 feet long, when placed in its centre, required the weight 
ncccssuiy to break it, when placed within 4 feet of one end of 
the beam ? •' Ans. 1800 pounds. 

13. If a beam 6 inches square and 10 feet long will sustain a 

weight of 2000 pounds from its centre, what weight would a 
beam of the same material sustain that is 10 inches square and 
12 feet long, if the weight were suspended 2 feet from the 
centre.? Ans. 8680.5*4-lbs. 
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PROBLEM 1. 

To find the dominical letter for any year in the present cen¬ 
tury, and also to find on what day of the week January will 
bi*i*in. * • 

Rule. — To the ^iven year add ils fourth pari, rejet/in^r the frac¬ 
tions: dividf this sum by 7; if noth'.'i^ rritiams, the dornnmnl filter is 
A ; but tf tlure he a reiiiainder, suhtreut it fioni R, and the nsidue win 
show the doiriinical fetter, rnkontnir .0= jl, 2— li, 3— C, i = D, 

5 —E, 0 — l'\ 7 = (t. These letters will also show on what day of the 
week January bedims. For when A is the. duminicaf lellir, January 
begins on the. Sabbath: udien I) is the domuwal letter, January bci^ins 
on Saturday: C beoms it on Friday; I), on Thursday; 1C, oih Wed- 
n'sday; F, on Tuesday; G, on Monday. 

Noth.— U it be rerjiiirfd to find llie d.>tninic;d lelliT for the Ill'll renru- 
l-j, pror-of'd above, only, if tlieie lie a reniiiiiider nftej^ dM^l^K)n, sub* 
iiaet It from 7, tind the reiiiiiiiider shovv4 the doininiciil letter, reckoning 
1 = A, 2 = R, 3 = C, 4 == D, 5 = K, b= F, 0 = (J. 

1. Rccjuired the dominical btter for 1835. 

OPERATION. « 

4)1835 8 — 4 — 4 = 1) = dominical letter. 

•As D is the dominical letter, January began, 
on Thursday, and the fourth day was the 
Sabbath. 


458 

7)^})3 

327-4 


2. Required the dominical letter for 1836. 

OPERATION. 

4) 1836 8 — 6 = 2 = R and C = dominical letters? 

459 

7)2295 years there are two dominical Idlers, 

-grjiy g The last letter, C, is for January and February, 
~ and B for the remainder of the }iear. As C is 
the dominical letter, January began on Friday, and the third 
day was the Sabbath. , ^ 

3. Required the dominical letter for 184L.? Ans. C. 

4. Required the dominidal letter for 1899. Ans. A. 

5. Required the dominical letters for 1896. Ans. D and E, 

6. What is the dominical letter for 1786? Ans. A. 

7. What is the dominical letter for 1837 ? Ans. A. 
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PROBLEM II. 

To find on what day of the week any given day of the month 
will hapjien. 

Rule. — Find by the last problem the dominual letter for the i;ivvn 
year, and on what day in January will be the first Sabbath; and the 
corresponding day in the succeeding months will be as follows : — W\ d- 
nesday for February ; Wedru'sday for March; Saturday for April; 
Monday for May; Thursday for June; Saturday for July; Tuesday 
for August; Fridmj for Sfptcmhcr ; Sabbath for .Or/ober ; Wednesday 
for November ; Friday for December, llanng found the day of the. 
week for any day in'ilie months any other day may be easily obtained^ as 
j may be srm in the folioiring example. 

8. Let it he required to ascertain on what day of the week 
was tlie 25lh day of September, 1838. 

The dominical letter for 1838 is G; therefore, the 7tli of 
January was the Sabbath, and, by the above rule, the 7th of 
February was Wednesday, the 7tli of March was Wednesday, 
the 7tli of April was Saturday, the 7lh of May was Monday, the 
7th of Jp.n^* was Thujvsday, the 7th of .Inly was Saturday, tUj 
7th of August was Tuesday, the 7lh of September was Friilay. 
If the 7th vTis Friday, the 14th, the 21.st, and the 28lh were 
Fridays. And if the 21st was Friday, the 22d was Saturday, 
th(! 23d was the Sahhath, the 24th was Monday, and the 25th, 
the day required, was 'Tuesday. 

The following distich will assist the memory in finding the 
' corresponding days of the month : — * 

Ax Diivcr Dwells Cenrge Brown Esquire, 

Good Chri.slian Friend, And David Friar. 

It will be recollected, that the initial A is for the Sabbath, B 
for Moiulay, C for 'ruesday, I) for Wednesday, E for Thurs¬ 
day, F for Friday, and G for Saturday. 

Note —When it is leap year, the days of Iho week, after February, 
will bo one day later than on other years. 

9. Required the day of the week for the 4th of July, 1836. 

We find tfie dominical letters to be B and C, the 3d day of 
January therefore was on the Sabbath, and by the above rule 
the'Bd day bf July would have been on Saturday; but ns it was 
leap year, the 3d of July was due day later; that is, it was 
on the Sahhath ; and, if the 3d was the Sabbath, the 4th of July 
was on Monday. 

10. On what day of the week will bo Dec. 8, 1849.? 

Ans. Saturday. 
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11. On what day will happen July 4,1857 ? Ans. Saturday. 

12. On what day will March begin in the year 1890 ? 

Ans. Saturday. 

13. On what day of the week was our Independence de¬ 
clared ? • Ans. Thursday. 

14. There will be a “ Transit of Venus,” December 8, 1874; 
on what day of the week will it happen ? Ans. Tuesday. 

15. On what day of the week were you born ? 


Section LXXXIV. 
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1. What nuinb(‘r inii.st7,J be multiplied by, that the product 
may be b‘-| r Ans. 

2 \V'b;it number is that, which, being multiplied by Iiaif ib 
self, the jji’oduc.t sli.ill be 4j-.' Ans. 3. 

^3. WliiU fraction is that, which, being divided by 11^, the 
Huotient shall be, 5 ^ 57f. 

4. What part ot 7J is 9f^ ? Ans. or IjVr- 

7 * 

5. Ileduce-to a simple fraction. Ans. A. • 

19|i 

6. Add ^ of a ton to of a cwt. * Ans, 12cwt. Iqr. H^lb. 

7. If the earth make one complete revolution in^23 hours 
56 minutes 3 seconfls, in what time does it move one degree ? , 

Ans. 3m. 59" 20'". 

8. Multiply f of 9i- by of of 8f. Ans. 240|-. 

8 6’ b 


9. Divide 12'‘- of >- of 100 by of 7|. 

’ Ans. 181^131- 


10. What number is that to \yhich if ? of lie added the 

sum w'ill be 1 ? Ans. ^ 

11. A certain gentleman, at the timeof lus marriage, agreed 
to give his wife § of his estate, if, at the time of*his death, he 
left only a daughter, and, if he left only a son, slie should have. 
ji of his property; but, as ^ happened, he left i! son and a 
daughter, by which the wjdow received in e([uity -S 2400 less 
than if there had been only a daughter. Wliat would have been 
his wife’s dowiy^ if he bad hTt only a son.? Aiis. $2100. 

12. A gentleman being asked what o’clock it was, said that 
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it was between 6 and 6 ; but, to be more particular, he said that 
the minute liaiid had passed as fur beyond tlie 6 as the hour hand 
wanted of being to the 6; that is, that the hour and minute hands 
made equal acute angles with a line passing from the 12 through 
the 6. Required the time of day. Ans. 32in. 18,‘'3sec. past 5. 

13. A, B, and C are to share $ 100,000 in the proportion of 
and respectively; but C’s part being lost by his death, 

it is required to divide the whole sum, properly, bc'iwcen the 
other two. Ans. A’s part is $ 57,142f, and B’s ^ 

14. A father devised of his estate to one of Ins sons, and 

of the residue to the other, and the remainder to his 

The difTercnce of his sons’ legacies was found to be 2r)7ct'. 3s. 
4d. What money did he leave for his widow ? 

Ans. 635X. Os. lO^'Jd. 

15. In the walls of Balbec, in Turkey, the ancient Heliop¬ 
olis, there are three stones laid end to end, now in sigln, that 
measure 61 yards in length; one of which is 63 feci long, 12 
feet thick, and 12 feet broad ; what is its weight, supposing its 
specific gravity to be 3 times that of water ? Ans. 759g tons. 

16. A burden of 2001bs., suspended on a pole 4fl. in lengtTi, 
the point of suspension being 6in. from the middle, is carried by 
two men,thaiendsofthc pole restingon their shoulders; how much 
of this load is borne by each man ? Ans. 1251 bs. and 751 bs. 

17. The new court-house in Boston has 8 pillars of granite, 
each 25ft. 4in. in length, 40. 5in. in diameter at one end, and 
3ft. 5in. in diameter at the other end. How many cubic feet do 

.they contain, and what is their weight, al’^wing a cubic foot to 
weigh 3000 ounces ? Ans. 2455.03 cubic feet, 205.4 tons. 

18. A father, dying, left his son a legacy, ^ of which he 

spent in 8 months; f of the remainder last' d him 12 months 
longer; after which he had only 8410 left. What did his 
father bequeathe him ? Ans. 8 956.665. 

19. A butcher, wishing to buy some sheep, asked the owner 
how much he must give hinp for 20; on hearing his price, he 
said it was too much; the owner replied, that he should have 
10, provided he would give him a cent for each different choice 
of 10 in 20, to which he agreed. How much did he pay for 
the 10 sheep, according to the bargain ? Ans. 8 1847.56. 

2O1. A mt^'chant sold goods to^ certain amount, on a com¬ 
mission of 4 per cent., and, having remitted the net proceeds 
to the owner, he received ^ per cent, for prompt payment, 
which amounted to $ 15.60. What was the amount of his com 
mission ? Ans. $ 260.00. 
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21. A, of Boston, remits to B, of New York, a bil; of e.x- 
change on London, the avails of which he wishes lo be invested 
in goods on his account. B hiiving disposed of the bill at 
per cent, advance, he received $ 9675.00, and having reserved 
ior himself ^ per cent, on the sale ot the bill, and 2 per cent, 
for commission, what will remain for investment, and for how 
much was the bill drawn ? 

Ans. For invc.stment, $9461.58^; the bill was <£2025. 

22. Bunker Hill Mpnument is 30ft. square at its base, and 15ft. 

srpiare at its hq); its height is 220ft. From tile bottom to the 
top, through its centre, is a conical avenue 15ft. in diameter at 
the bottom and about lift, at the lop. How many enhic feet 
are there in the monument f Ans. 86,068.5 IH-f-ft. 

23. A hired a house for one year for $ 300; at the end of 4 
months he takes in M as a partner, and at the end of 8 months 
he takes in P. At the end of the year what rent must each pay ? 

Ans. A pays $ 183^ ; M pays |>83} ; P pays 8 , 

2-1 A inerehiint receives on commi.ssion throe kinds of Hour; 
from A he ri'ceivos 20 barrels, from P 25 barrels, and Irorn C 40 
barrels, lie finds that A’s flour \i 10 per emit, beltcf ikiri IPs, 
and that B’s is 20 per cent, better than C’s. lie sells the whole 
at $ 6 per barrel. What in justice should each maiPreceivc ? 

An.s. A receives 8 L394j-f; B, $ 108||^f ; C, 8211J|-®-. * 

25. Bought 100 barrels of flour, at, $ .5 per barrel, and im¬ 

mediately sold it on a credit of 6 months. The note which 
I received fur pay, 1 got discounted at the Suffolk and, 

on examining my money, I found that 1 had gained 20 per cent, 
on my purchase. Wh-t (lid 1 receive per barrel for the flour 

Ans. {$6.18|-|9^. 

26. Purchased for a cloak 5]^ yards of broadcloih, that was 

H wide; to Imc this, 1 purchased flannel that was I 

yar(l wide, but on being wet it shrunk 1 nail in width, mid 1 
yard in every 20 yards in length. How many yards of flannel 
was it necessary lo buy.? • Ans. 1245; yii^ds. 

27. How many bricks would it require lo build the \valls of 
a hour.e 40 fec't long, 30 feet wide, and 20 feet bigji, admitting 
the walls to be a foot thick, and that each brick was 8 inches 


long, 4 inches wide, and 2 inches thick ? Ans. 73,44^ bricks. 

How many feet of boards would it require to cover a 
house, that was 40 feet square, and whose height to the top of 
the plate was 20 feet, the roof projecting 1 foot over the plate, 
and coming to a point over the centre of the hou.se^ 15 feet above 
the garret floor ? Ans. 5367.7-|“ feet. 

N 30 
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29. Lent a !$ 700, which he kept 20 months. Some 

years after 1 borrowed of him $300 ; how lonj; shouhl 1 keep 
it to balance the favor? Ans. months. 

30. John Lee gave ha]f of his estate to his wife, of the 

remainder to his oldest son, and ^ of the re.sidne to his oldest 
daughter, and ^ of what tlien remained, which was $ 1500, to 
be equally distributed among liis other children, who received 
$ 150 each ; required the number of his children, and the value 
of his estate. Ans. 12 children; estate, $ 10,000. 

31. A and ^ set out to travel round a cerUtin island, which 
is 60 miles in circumference. A travels 5 miles a day, and H 
7 miles a day. How far must B travel to ovf'rlake A ? 

, Ans. 280 miles. 

32. If 24.4 cubic inclu's of lead wc'igh IG pounds, required 
the numh(‘r of f(‘et of lead pipe that can bo made from 80 
pounds of lead, the diameter of the pipe to bo 1 inch, and the 

• ihickne.ss of it ^ of an inch. Ans. 121.2G~|- inches. 

33. How long a tube can be made from a cylinder of haul 8 
inches long and 2 inches in diameter, and through the centre 
of whith ‘.s a hole £ of an inch in diameter; the tube or pipe 
to be J of an inch in diameter, and g of an inch in thickness ? 

Ans. 16.29-|- inches. 

34. Four men. A, B, C, and D, bought a stack of hay, con¬ 
fining 8 tons, for $ 100. A is to liave.l2 f)cr cent, more; of 
the hay than B, and B is to have 10 per cent, more than C, and 
C is to have 8 per cent, more than 1). ^b'lch man is tei pay in 
proportion to the (piantity he reccivi-s. The stack is 20 feet 
high, and 12 feel wide at its base, it being an exact pyramid ; and 
It is agreed lliat A shall take his .share hrst from the lop of tho 
stack, II Is to take hi.s share the next, and then C and 1). How 


many feet of the perpendicular height of the stack shall each 
lake^, and what sum shall (sicli jiay ? 

Ans. A takes i3.22-|-ft., and ])ays $28.93^5|fj; B takes 
3.14-|-ft., and pavs $25.83A|®||.; C takes 2.06-1-ft. 
$23.48^|f^2^; 1) takes L.^H-fft., and pays $ 21.74^|-^||. 

35. Suppose the rails of a railroad to be 5 feet 4 inches 
apart at tlie place of the wheels bearing, and on a curve line of 
1200 feef radius for the outer rail. Suppose the wheels of th<‘ 


car running on the rails to he firmly fi.xcd to the axle, and that 
it is 5 feet f^rom the outside of iho flange of one wheel to the 
outside of the flange of tho opposite wheel ; that from the outer 
side of one ^fllcel to the outer side of its opposite wheel is 5 
feet 8 inches ; tliat the diameter of each wheel at the outside 
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of the flange is 3 foot; the face of ihe wheels to be so bevelled 
that at the outside of oacli wheel tlie dianieler of the wheel is 
2 feet 11.5 inches, and that the axle will always be in a posi¬ 
tion squsirc across the two rails. In what part, between the 
two wheels, must the centre of gravity of the load bo placed, so 
that the weight of the load shall bear equally on each rail ? 

OPERATION. 

5ft. 4in. — 5ft. = 4in.; and din. — 2=. 2in. = the place, be¬ 
yond the flange, on the face of the wheel, where#the wheel bears 
on the rail, 'rhe ptjr[)endi(ailar width of the face of the wheel 
is 4 inches, and in that distance the wheel diminishes in diam¬ 
eter 3ft. — 2ft. 11.5in. := .51n. Then, as 4in. : .5in. : : 2in. 
.25in.; and so the diameter of the wheel at the hearing is 
3ft. — .25in. = 2ft. 11.75in. As the rqdius of the curve of the 
outer rail is to that of the inner rail, so is the diurnciter of the 
outer wheel at the place of bearing to that of the inner wheel; 

viz. as 12()0ft. : 1266ft. — ftft.'din. .= 1194ft. Sin. :: 2ft. 11.75in! 
:2ft. 11.591iri. Then the difft-rcncc of the diameters of the 
two wheels at the jilaces of bearing is 3j.75in.If5.5f)l = 

.15Sin. Then, to sfic how much on thi' perpcndicjlar face of 
the wheel this ditference in diameter will varv the hearing; aa 

3ft. — 2ft. 11.5in. rz ,5in. : 4in. : : .UiiSin. : 1.27 iin. Hut this 
diflercncc must be applied half to each wheel, viz. 1.271in. 
2rr.635in., which Vrings th(' place of bearing .C351n. nearer ^ 

to the flange on the outer wheel, and .fl.Sbin. further from the 
flange on the inner wheel. And the muhlle point between the 

two bearings w'ill be .635in. from the centre of the a.\le towards 
the inner curve; and in that place must the centre of gravity 
of the whole load bo placed, to make the weight of tbu load 

bear equally on each rail; viz. .635in. from the middle of the 
sixle towards the inner rail. Answer. 

36. The dimensions of a bushel measure are 18^ inches 
wide, and 8 inches deep; what should be the diraensions of a 
similar measure that would contain 8 bushels 

An.s. 37in. wide, IQin. deep. 

37. What is the weight of a hollow spherical iron sliell Sin. 
in diameter, the thickrx'ss di the metal lieing Iin., and a enhic 
inch of iron weighing of a pound ? A ns. 13.23871bs. 

38. At a certain time between 2 and 3 o’clock, llie minute 
hand was between 3 and 4. Within an hour after, the hour 
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hand and minute hand had exactly chancred places with each 
other. What was the precise time when llie hands were in 
the first position ? Ans. Ch. Ifim. 56-j8^^seo. 

39. Requinjd the contente of a cube, that will conlain a globe 
20 inches in diameter; also of a cube, that may be inscribed in 
said globe. 

Ans. Larger cube 8000 cub. in.; smaller, 1539 cub. in. 

40. If in a pair of scales a body veigh 90 pounds in one 
scale, and only 40 pounds in the other, rcqijired the true weight, 
and the proportion of the lengths of the two arms of the balaiico- 
beam on each sidt; of the point of suspension. 

' Ans. the weight 601bs., and the proportions 3 to li. 

41. In turning a one-horse chaise within a ring of a cenam 
diatneter, it was observed that the outer wheel made two turns, 
while the inner wheel made but one; the wheels were each 4 
feet high; and supposing them fixed at the distance of 5 feet 
asunder on the axletree, what was the circumference of the 
track described by the outer wheel ? Ans. 62.83-j- feet. 

42. The ball on the lop of St. Paul’s church is 6 feet in di¬ 

ameter, What did the gilding of it cost, at 34d. per square 
inch.^ Ans. 237L. 10s. Id. 

43. There is a conical glass, 6 indies high, 5 inches wide at 

the top, and wliich is ^ part filled with water. What must be 
the diameter of a ball, Iqt fall into the water, that shall be im¬ 
mersed by it ? Ans. 2.445-|-in. 

44. A' certain lady, the mother of three daughters, had a 
farm of 500 acres, in a circular form, with her dwelling-house 
in the centre. Being desirous of having her daughters settled 
near her, she gave to them three equal parcels, as large as could 
be made in three equal circles, included within the periphery 
of her farm, one to each, with a dwelling-hv)Uso in the centre 
of each; that is, there were to be three ei^ual circles, as large 
as could be made within a circle that contained 500 acres. 
How many acres did the fijrm of each daughter contain, how 
many acres did the mother retain, liow for apart were the 
dwelling-hojjscs of the daughters, and how for was the dwell¬ 
ing-house of each daughter from that of the mother.? 

/*ns. E/i-ch daughter’s form contained 107 acres 2 roods 
31.22-|- rods. The mother retained 176 acres 3 roods 26.34-{- 
rods. The distance from one daughter’s house to the other 
was 148.119817-4- rods. The mother’s dwelling-house was 
distant from her daughters* 85.51-{- rods. 
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45. Required the cube of 


46. Required the cube root of - 


2m 


47. Multiply the cube root of v-a—-- by the square of 


Ans. §. 

„ ..r 69? 




A I. r 13i . 231} 


‘ 67i 

Ans. 

Ans. 711 


49. Three crirpentors, .T. Smith, .J. Curlcton, and Jolin Joiies^^ 
at^roe with T. Jenkins to build iiiin a house and find the mate¬ 
rials for ill! 1000, of which -$600 wi're paid in advance, and 
the remainder when the work was linifthefl. Carlelon and 
Junes took i? 50 each of the lirst payment. When the. work 
was eoni|)l(‘tod, it apjieared by Smith’s account, who n^cnived 
the money and jiaid tlie lidls, (br which he was .allowed a com¬ 
pensation of S 10, that he h.ad paitl '^(ii*^.95, c.vciu.siva; o(‘ the 
ji'iTynients to (’arleton and Jones, and tliat he haijj^ h 4 l)ored 63 
days, (hirleton worked ,')1 days, atul he was allow('d iiO for 
the use of his .shop, vS:c. Jours woiKim] 60 days,^md hi.s bdl 
for board 111 " the men they hind 'vas ?^6S.'<5. Simth, on set* 
tling with .Icnkiiis and allouinj l.im,!iii’J:{, 1.5 charged to Carle- 
Ion, and 17. IN char^cal to.b.ii.'s, rece.\es the balance in cash, 
and on e.\hi!uting las slatemf'ut of the biisiness to (Jaylcion and 
Jones, he [lavs lo eaidi tlie ba'anc,' duo. How much did they • 
make per day, and how was the last payment disposed of.? 

Ans. They receiveil 1.4.5 pm’ ilay, and (kirleton received 
$20.80, Jones received '1:* 88.25, and Smith received $ 250.30. 

50. A and 11 engaged to reap a field for 90 shillings; and 
as A could reap it in 9 days, tlu'V ])romised to complete it in 5 
days. They found, however, that ihev were obliged to call in 
C, ail inferior workman, to assist ibem fic' tlie last two days, in 
consequence of which li received 3s. l)d. ie<s than he ntlier- 
wisc would have done. In what time could li on(|j(3 I'ach riMp 
the field .? Ans. 11 could rca|» it in 15 da\ s, and tl in 18 days. 

51. Samuel .leiikins and .lamis flelton, who h.ave each an 
apprentice, engage to build Ji small house for ^ 630. * By 
agreement between them, .tenkins’s apprentice is to be allowed 
$ 0 62^ per day, and lletton’s $1.00. When the work was 
finished, it appeared tint Jenkins had worked 120 days, and his 
apprentice 100. Button worked days, and his apprentice 

:io * 
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135^ days. While doing the work, they received each $ 210 
What is each man’s share of the remaining payment? 

At)s. Due to Jenkins $ 92 50 ; to Bctton $ 117.50. 

52. A merchant tailor l^ought 40 yards of broadcloth, 2^ 
yards wide; but on sponging it, it shrunk in length upon every 
4 yards half a quarter, and in width, one nail and a half upon 
every yards. To line this cloth, he bought flannel 5 q liar- 
lei’s wide, wliich, being wet, shrunk the whole width on every 
20 yards in length, and in width it slirunk half a nail. 
Required the number of yards of flannel used in lining the 
cloth. ^ Ans. yards. 

« 53. What is the square of .1 ? 

54. If a stick of timber, 6 inches square and 10 feet long, 
will support from its centre 1000 pounds, how many pounds 
would a similar stick, that is 10 inches square and 20 feet long, 
support^, if the weight were suspended 4 feet from the centre 
of the stick ? 

55. A certain gentleman has an elegant lamp, to which are 
appended 72 brilliants, each of which had occupied a particular 
place. Kise daughter, one day, in preparing the lamp, dis¬ 
placed the brilliants, and in replacing them, found that .she had 
put some of them in the wrong situation, and was at a loss to 
know how to correct the mistake. At length she told her 
father that, after dinner, she would begin and place the bril¬ 
liants in all the situations they would admit of, and then she 
would be 'sure of finding the correct way of adjusting them, 
and that she would not take her tea until she had effected it. 
Now, supposing she were to place them in all the various ways 
they would admit, how long would she be obliged to wait for 
her tea, provided she could make one change each minute ? 

Ans. 612344583768860868615240703852746727407780917 
84697S289838230I496397838498722168927420416000000000 
0000000 minutes. 

, 56. 1 have a garden in the form of an equilateral triangle 

' whose sides are 200 feet. At each corner stands a tower ; thi 
height of the Arst is 30 feet, the second 40, and the third 50. 
At what distance from the base of each tower must a laddei 
be pl/iced, thnt it may just reach the top of each ? and what is 
the length of the ladder, the garden being a horizontal plane ? 

Ans. The foot of the ladder from*the base of the first tower 
118.81 l-j- feet; second tower, 115 827-f- feet; third tower, 
111.875-f- feet. Length of the ladder, 122.535-1- feet. 
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APPENDIX. 

WEIGHTS AND ItfEASURES, 

WITH AN HISTORICAL ACCOUNT OF STANDARDS. 

In commerce a^d in science, all bodies are estimated by 
number, weight, or measure. When reckoned by number, they 
are referrerl to a unit as a standard of com|jarison, and when 
estimated by weight or measure, ttiere is always a reference t* 
some certain fixed quantity, as a pound, a gallon, a mile, to 
which the quantity measured or weighed bears a specified and 
definite proportion. 

Weights are used to ascertain the gravity of boc^cs, and 
measures to determine their magnitude, or the space whiah 
tlicy occupy. 

Standards of weights or measures are certain quantities of , 
gravity or extension, which are fixed upon as thov with which 
all other quantities of objects reckoned by weight or measure 
are to be compared ; and such standards have always been found 
necessary, and have existed in every age and nation. It has, 
however, been only in a highly civilized slate of society that 
they have been such as to secure an accurate and equitable 
result in the transa<;tion of business; and few things arc more 
indicative of a cultivated age and peo[)le, than the exactness 
with which science provides and adjusts the ^tandards of com¬ 
parison, required by the sale and interchange of commodities. 

In the early stages of society, the ordinary standards of weight 
and measure were some simple objects or ideas, with which all 
in tire community were supposed to be familiar. Thus, all 
measures of length were sometimes reckoned by comparing 
them with the human foot; or, finr the sake of greater definite¬ 
ness, as all human feet were not of the same length, they were 
referred to the kind's foot as a standard. In s«me cases the 
length of the arm was used, and in other instances the length 
of a grain or corn of wheat or barley. In land« measure, an 
acre was what could bo ploughed by a yoke of oxen in a day, 
traces of which notion we'have in the Hebrew and Latin wor^ 
used to denote an acre, which properly signify a yoke or pair, 
— that is, a yoke or pair of oxen. 

In early ages, also, weights as well as distances vfere meas- 
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ured by grains of corn,* and hence, in England and some other 
European countries, the lowest denomination of weight is still a 
grain. Originally, 32 of these grains were reckoned to a penny¬ 
weight, but in later times the number was fixed at 24. 

A scruple meant originally a small stone, which was regard¬ 
ed as equal to 20 grains, and a dram (Greek drachma) was 
literally what one could hold in his hand,— the word being de¬ 
rived from a verb signifying to grasp with the hand. 

With standards thus variable and uncertain, it is evident that 
no people could advance far in commerce, and as facilities for 
commercial intercourse opened, they must adopt some more 
satisfactory methods' of ascertaining the quantity and value ,of 
^ what they bought and sold. Some fixed and permanent stand¬ 
ards of comparison were needed, to which all might refer, and 
in which all should have confidence. Accordingly, kings and 
legislators early gave attention to this subject, and endeavoured, 
not onlj^to provide such standards, but to preserve them from 
alteration. In Rome, the mod«'l weights and measures were 
kept for safety in the temple of Jupiter; and among the Jews^ 
' they wercrpreserved first in the Tabernacle, and afterwards in 
the Temple, and their custody committed to the sacerdotal fam- 
' ily. In Engknd, the standard yard, to which, as we shall see, 
alt'the legal measures and even weights of the kingdom arc ul¬ 
timately referred, has for ages been kept with the gn'utest care 
by the government. This yard,t as history informs us, was in¬ 
troduced or^revived as a standard of measure bv Henry 1., who 
lived at the beginning of the I2th century, and who ordered 
that the ulna or ancient ell, answering to the modern yard, 
should be of the fixact length of his own arm, and all otlier 
measures founded upon it. This is the historical origin of the 
present English standard of measure, and it is said to have been 
preserved to the present time without any sensible variatior. . 

In 1742, the Royal Society caused a yard to be made from 
a very careful comparison of |the standard ells or yards of the 
reigns of Henry VII. and Elizabeth, which had been kept at 
the Exchequer, Jn 1758, a committee of the House of Com¬ 
mons recommended that a rod which had been made by their 
order from that of the Royal Society, and marked “ Standard 
Yard, 1758,” should be declared the legal standard of all meas¬ 
ures of length. This rod consisted of a solid brass bar a little 

* Corn in the English sense, meaning wheat, barley, &c., and not our 
Indian corn or maize. 

t The word yard, meant originally a rod or shoot, and cannot be sup¬ 
posed to have had any very dennitp lengtli. 
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more than an inch square, and 39.06 inches long. At about 
an inch and a half from each end, there was inserted a gold pin 
or stud, and in these pins, at the distance of 36 inches from 
each other, are two points, which arp intended to designate the 
exact length of the yard. The suoject was further considered 
by another committee, and a second rod made by the same 
man, and as an exact copy of the above, which is known as the 
“ Standard Yard of 1760,” and which was declared by Parlia¬ 
ment in the “ Act dof Uniformity,” in 1824, which took* effect 
January 1, 1826, to be the legal standard of measure for Great 
Britain. As the distance between the two fixed points will 
vary with the temperature of the rod, the Act provides that i# 
shall be at the temperature of 62® Fahrenheit. 

This standard yard, which was to be denominated the “ Im¬ 
perial Yard,” was intended to afford a fixed standard of meas¬ 
ure, which could only be lost with the destruction or mj^tilation 
of the standard rod. But tins, it was foreseen, might easily 
occur, as in fact it did happen in 1834, at the burning of the 
two Houses of Parliament, when the imperial model shared the 
fate of the other valuable relics which were consvrrllld in that 
ancient pile; and to provide against such an accident, it was 
declared that the imperial or standard yard, as tjompared wiA 
a pendulum vibrating seconds in the latitude of London, should 
bear the proportion of 36 to 39.1398 inches. To procure fiir- 
ther accuracy, this pendulum was to move in a vacuum, at tliS 
level of the sea, agd at the temperature of 62° Fahrenheit. 
And thus was fixed an absolute and invariable standard of linear 
measure, by which, according to the Act above named, all 
measures of extension arc determined, whether the same be 
lineal, superficial, or solid. A third part of this standard yard 
is a le'gal foot, a twelfth part of the foot a legal inch, 5^ such 
yards*a pole, 220 a furlong, and 1760 a mile. A legtfl rood 
of land contains 1210 square yards, and an acre 4840 square 
yards, or 160 squ.are poles. n 

By the same Act, all measures of capacity are determined 
by the imperial gallon, which contains 277.2‘M cubic inches. 
Two such gallons make a peck, one fourth of a gallon a quart, 
&c. As this standard* gallon is deterqiined by cinbic inghes, 
we see that it is ultimately referred to the standard yard as 
the basis on which it is founded. The Act provides,' however, 
that it may also be determined by weight, in which case the 
measure to contain a gallon must be of a capacity to hold 10 
pounds, avoirdupois weight, of distilled water, weighed in air. 
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at the temperature of 62® Fahrenheit, the barometer being 
at 30 inches. 

For a standard of weights, the law of England makes the 
pound Troy * to contain 5760 grains, — one cubic inch of dis¬ 
tilled water weighed as above, weighing 252.458 such grains, 
— and the pound Avoirdupois to contain 7000 such grains. 

The Act of Parliament which brought the standards of Eng¬ 
lish weights and measures to their present state of comparative 
perfeotion was passed in 1835. This Act prohibits the use of 
the well-known Winchester bushel, and also of heaped measure. 
The subject of weights and measures is still under consideration 
iry scientific men in England, and further improvements have 
been proposed, and will probably be introduced. It has even 
been suggested by commissioners appointed by government, that 
the system of coinage be changed, and one having decimal pro¬ 
portions adopted. 

c The system of weights and measures established by law in 
the United States is essentially ihe same as the English; but 
there is not, even at this day, that uniformity of practice in this 
country, vhl'ili the interests of extensive trade require. At th*e 
* 'o'rgartizution of the Federal Government, authority was given 
to Congress Vo cregulate this important matter, but no laws have 
sS yet been enacted by that body to secure a uniform system 
through all the States. Byrin order of Congress, in June, 1836, 
d'^’set of standard weights and measures was prepared for the 
use of each custom-house, and for each State, and these consti- 
‘Itute the legal standards of the nation, so far as any national 
standard can be said to exist. The standards thus provided 
were similar to those used in England prior to the Act of 1824, 
and they lack that accuracy and scientific character which are 
exceedingly desirable in a country so extensive and so commer¬ 
cial as the United States. Many of the Slates of the Union 
have attempted to reduce their weights and measures to a uni¬ 
form system, and not a little legislation has been directed to this 
end; but generally with very little effect. And until Congreas 
shdll take up thc<»matter in good earnest, and with the aid of sci- 
men, but little can be done to secure a result so important. 

fi ■ ■ 111 .... I i.i III >. ■. .. ... 

* The ori^iH of the woiiJs Troy and Avoirdiipoig hag been variously 
given, but the most probable explanation is tliis: that the latter is de¬ 
rived from avoirs (averia), the anoient nAme for goods or cb.ittels, and 
voids (weight.) The word Troy has probably no reference to a town in 
France, as was formerly supposed, hut, as applied to weight, originated in 
the monkish name of Troy Novant, which was given to London, and 
fbunded on an ancient legend; eo that Troy weight is properly London 
weight. 
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To France belongs the credit of having establlsned a system » 
of weights and measures more simple and uniform than that 
possessed by any other nation. This system, which was insti 
tuted in 1795, is based upon the Ic^th of a quadrant of a me 
ridian, or the distance from the equ^r to the poles of the earth 
This distance being ascertained witK the greatest care and cx« 
actness, a ten-millionth part of it was assumed as the mitre or 
unit of length, and tliis is the standard for all lineal measures. 
The metre ^as foi^nd to correspond very nearly with the old 
French yard, being equal to 3.07844 Frendh feet, or 3.281 
English feet, and by accidental similarity is very nearly equal 
to the length of the pendulum vibrating seconds. 

The unit of tlie French weight is the gramme^ which is 
equal in weight to a cubic centimitre^ that is, the lOOih part of 
a metre of pure water, at the temperature of melting ice, which 
is equal to 15.434 English Troy grains. 

One ohject which was kept in view in the formation of the 
French metrical s 5 ’^stcm was, that all quantities might be ex- 
Qfcssed by whole numbers and decimals, without the necessity 
of separating them into classes of units distinct f^n^ the local 
values which the niimcral figures have in the ordinary ariltyjpk^ 
ical notation; and this was ac.compli.shed by fori®ii^ tlie classes 
of units of weight and measure according to tlie decimal sca4l:. 
Thus, the mitre being the original U 4 iit,thc next .superior unit is 
the decametre^ which is equal to 10 metres; the ne.xt above^lSlip * 
i.s the hectometre^ qflual to 100 metres^ &c., as will Jbe .seen in 
the table of French weights and measures. This rise of succes* 
sive units in a decuple progression is generally expressed by 
Greek prefi.vcs, as above, deca (Greek deka), meaning ten, and 
hecto (Greek hekalon)^ one hundred, while to exiiress the classes 
of units inferior to the melre^ Latin pref xcs are adopted, as did- 
mitA^j the 10th part of a metre^ cenlimitre, the 100th part, &c., 
decern and rentiim being the Latin words for ten and a htindrcd. 

Beside.*! the metrical system, ^^lich is thus accurate and con¬ 
venient, there is in France when is called the Si/steme Usuel^ 
or common system, which was established in«lt^2 for the pur¬ 
poses of retail trade, on account of the aversion of the common 
people to the innovation of the metricjil system. '!^his latter sys¬ 
tem “ tolerates the names of the old n^asures neccssar^in the 
inferior departments of trade, while, by a slight alteration, the 
value of these measures is so fixed as to have certain definite 
proportions to the metrical system.” Its divisions are not deci¬ 
mal, but chiefly binary, from the convenience of the latter scab* 
in small business transactions. % 
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The following; tahlee expreep the French nieii‘'nre'^ ol' lenpili, and jdso 
the French weighus, according to butli the inolncul and commuu RysleiiiP. 


DECIMAL SYSTEM. 


French. 
Millimetre 
Centimetre 
Decimetre 
Mitre . 
Decametre 
Hectometre 
Kilometre 
Mynaiiietre 


Milligramme 

Centigramme 

Decigramme 

Gramme 

Decagramme 

Heotngig^iiine 

Kilogramme 

Myriagrarame i 

Quintal 

Millier,or : 


LON& 

c 


MEASUBES. 


Kn^tiHh. 

= 0.03037 incheti. 

. = 0.30371 “ 

= 3.03710 » 

. . . . = 30..37100 « 

. . . . = 32.H00Jti feel. 

.— 3SdOJ>Ui7 « 

, . . . . "= 1003.(i3rJlM)yards 

. = lO'.KIGOHOOO “ 

or 6 rnile.s 1 furlong poica. 

WEIGHTS. 

0.0154 grains. 

01.543 « 

1.. 5434 « 

15 4340 “ 

1.54 3402 “ or .5.64 drams.Avoirdupois. 

3.213407.. Troy, or 3..527oz. Avoirdupois. 

21b 8oz. 3d wt. 2gr.Troy, or 21b. 3o2.4 42^dr. Avoirdupois. 
26.70.51b. Trov, or 22.04ti51b. Avoirdupois. 

Icwt 3qr. 2510. noarly. 

0 tons ]6cwt. 3qr. 12ib. 


Measures USuelles 


I* T "Jo 
Pied, 


Jo Usuelle 
or Foot 

Inch 
*'Aune 
Half 
Quarter 
Eighth 
Sixteenth 
One third 
Sixth . 
Twelilh , 


Kilogramme 

Livro Usuelle 

Half 

Quarter 

Eightli 

Once 

Half 

Quarter 

Gm 


SYSTEME USUEL. 

LINEAR MEASURES. 
• Metres. 


KngHsli Measure. 
Feel Inches. 


Parts. 


• 

s 

2. 

= 6 

6 

9 

s • 


. 0 333-f. = 1 

1 

1 5 

• 

• 

0.027+ 0 

1 

1 125 

■ • 


. 1.2 

=r 3 

11 

.3 

• 

s 

06 

= 1 

11 

7.5 

• 


. 0.3 

= 0 

11 

9 75 


• 

0.1.5 

= 0 

5 

10.875 

• e 


. 0 075 

= 0 

2 

11.0625 

le ' . 


0.4 

= ] 

3 

»» 

. 


. 0.2 

= 0 

7 

v'- r> 

• 

• 

01 

= 0 

3 

11.25 


WEIGHTS. 

r Trov Wpight. 

Avoirdupoi-j 

Gnnimes. 


lb. oz. (Iwl. {^r. 

Ib 

uz <lr 

lOUU 


2 8 3 2 

2 

3 4 5 

,500 


1 4 1 13 

1 

1 10.25 

2,50 

sss 

8 0 18.5 


8 13.125 

12.5- 


4 0 0.25 


4 65 

62.!. 

— 

2 0 4..5 


2 ' 3.2.5 

31 3 


1 ‘ 0 2.23 


1 1.75 

15.6 

=r 

10 1 125 


8 875 

7.8 

r=E 

t 

f 

'> 0 5 


4..5 

3.0 


3 12.25 


2.25 


TtJE 


END. 









